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Abstract 
Background. As a society, our interaction with the environment is having a negative 
impact on human health. For example, an increase in car use for short trips, over 
walking or cycling, has contributed to an increase in obesity, diabetes and poor heart 
health and also contributes to pollution, which is associated with asthma and other 
respiratory diseases. In order to change the nature of that interaction, to be more 
positive and healthy, it is recommended that individuals adopt a range of 
environmentally friendly behaviours (such as walking for transport and reducing the 
use of plastics). Effective interventions aimed at increasing such behaviours will 
need to be evidence based and there is a need for the rapid communication of 
information from the point of research, into policy and practice. Further, a number of 
health disciplines, including psychology and public health, share a common mission 
to promote health and well-being. Therefore, the objective of this project is to take a 
cross-discipline and collaborative approach to reveal psychological mechanisms 
driving environmentally friendly behaviour. This objective is further divided into 
three broad aims, the first of which is to take a cross-discipline and collaborative 
approach to research. The second aim is to explore and identify the salient beliefs 
which most strongly predict environmentally friendly behaviour. The third aim is to 
build an augmented model to explain environmentally friendly behaviour. The thesis 
builds on the understanding that an interdisciplinary collaborative approach will 
facilitate the rapid transfer of knowledge to inform behaviour change interventions. 
Methods. The application of this approach involved two surveys which explored the 
psycho-social predictors of environmentally friendly behaviour. Following a 
qualitative pilot study, and in collaboration with an expert panel comprising 
academics, industry professionals and government representatives, a self-
administered, Theory of Planned Behaviour (TPB) based, mail survey was 
distributed to a random sample of 3000 residents of Brisbane and Moreton Bay 
Region (Queensland, Australia). This survey explored specific beliefs including 
attitudes, norms, perceived control, intention and behaviour, as well as 
environmental altruism and green identity, in relation to walking for transport and 
switching off lights when not in use. Following analysis of the mail survey data and 
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based on feedback from participants and key stakeholders, an internet survey was 
employed (N=451) to explore two additional behaviours, switching off appliances at 
the wall when not in use, and shopping with reusable bags. This work is presented as 
a series of interrelated publications which address each of the research aims. 
Presentation of Findings. Chapter five of this thesis consists of a published paper 
which addresses the first aim of the research and outlines the collaborative and 
multidisciplinary approach employed in the mail survey. The paper argued that 
forging alliances with those who are in a position to immediately utilise the findings 
of research has the potential to improve the quality and timely communication of 
research. Illustrating this timely communication, Chapter six comprises a report 
presented to Moreton Bay Regional Council (MBRC). This report addresses aim’s 
one and two. The report contains a summary of participation in a range of 
environmentally friendly behaviours and identifies the beliefs which most strongly 
predicted walking for transport and switching off lights (from the mail survey). 
These salient beliefs were then recommended as targets for interventions and 
included: participants believing that they might save money; that their neighbours 
also switch off lights; that it would be inconvenient to walk for transport and that 
their closest friend also walks for transport. Chapter seven also addresses the second 
aim and presents a published conference paper in which the salient beliefs predicting 
the four specified behaviours (from both surveys) are identified and potential 
applications for intervention are discussed. Again, a range of TPB based beliefs, 
including descriptive normative beliefs, were predictive of environmentally friendly 
behaviour. This paper was also provided to MBRC, along with recommendations for 
applying the findings. For example, as descriptive normative beliefs were 
consistently correlated with environmentally friendly behaviour, local councils could 
engage in marketing and interventions (workshops, letter box drops, internet 
promotions) which encourage parents and friends to model, rather than simply 
encourage, environmentally friendly behaviour. The final two papers, presented in 
Chapters eight and nine, addresses the third aim of the project. These papers each 
present two behaviours together to inform a TPB based theoretical model with which 
to predict environmentally friendly behaviour. A generalised model is presented, 
which is found to predict the four specific behaviours under investigation. The role 
of demographics was explored across each of the behaviour specific models. It was 
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found that some behaviour’s differ by age, gender, income or education. In 
particular, adjusted models predicted more of the variance in walking for transport 
amongst younger participants and females. Adjusted models predicted more variance 
in switching off lights amongst those with a bachelor degree or higher and predicted 
more variance in switching off appliances amongst those on a higher income. 
Adjusted models predicted more variance in shopping with reusable bags for males, 
people 40 years or older, those on a higher income and those with a bachelor degree 
or higher. However, model structure and general predictability was relatively 
consistent overall. The models provide a general theoretical framework from which 
to better understand the motives and predictors of environmentally friendly 
behaviour.  
Conclusion. This research has provided an example of the benefits of a collaborative 
interdisciplinary approach. It has identified a number of salient beliefs which can be 
targeted for social marketing campaigns and educational initiatives; and these 
findings, along with recommendations, have been passed on to a local council to be 
used as part of their ongoing community engagement programs. Finally, the research 
has informed a practical model, as well as behaviour specific models, for predicting 
sustainable living behaviours. Such models can highlight important core constructs 
from which targeted interventions can be designed. Therefore, this research 
represents an important step in undertaking collaborative approaches to improving 
population health through human-environment interactions. 
  
 vi 
 vi 
Table of Contents 
Keywords ................................................................................................................................................ ii 
Abstract ................................................................................................................................................. iii 
Table of Contents ................................................................................................................................... vi 
List of Figures ........................................................................................................................................ ix 
List of Tables .......................................................................................................................................... x 
List of Publications and Conference Presentations ................................................................................ xi 
Statement of Original Authorship ....................................................................................................... xvii 
Acknowledgments ............................................................................................................................. xviii 
CHAPTER 1: INTRODUCTION ....................................................................................................... 1 
1.1 Description of the Research Problem to be Investigated ............................................................. 1 
1.2 Conceptual Definition of Key Terms ........................................................................................... 4 
1.3 Overall Objective of the Study .................................................................................................... 6 
1.4 Specific Aims of the Study .......................................................................................................... 8 
1.5 Account of Research Progress Linking the Research Papers ..................................................... 10 
CHAPTER 2: LITERATURE REVIEW – BACKGROUND AND CONTEXT .......................... 13 
2.1 The state of The Environment: The ‘Why’ of Environmentally Friendly Behaviour ................ 14 
2.1.1 Food  ............................................................................................................................... 14 
2.1.2 Manufacturing and Household Chemicals and Plastics .................................................. 16 
2.1.3 Transport ........................................................................................................................ 17 
2.1.4 Energy Consumption ...................................................................................................... 19 
2.1.5 Climate Change .............................................................................................................. 21 
2.1.6 Climate Change Scepticism ............................................................................................ 22 
2.1.7 The Precautionary Principle ........................................................................................... 23 
2.2 Suggested Changes in Behaviour for Individuals and Households ............................................ 24 
2.3 Current Attitudes and Behaviour ............................................................................................... 26 
2.3.1 Global and Local Action ................................................................................................. 27 
2.4 Public Health and Psychology ................................................................................................... 28 
2.4.1 Environmental Issues and Public Health ........................................................................ 29 
2.4.2 Psychological Perspectives on Environmental Issues ..................................................... 30 
2.4.3 Adopting A Cross-Disciplinary Approach ..................................................................... 33 
2.5 Collaboration and Translation.................................................................................................... 35 
2.6 Summary .................................................................................................................................... 36 
CHAPTER 3: LITERATURE REVIEW - THEORETICAL APPROACH ................................. 40 
3.1 Taking a Theory Based Approach ............................................................................................. 40 
3.1.1 Theoretical Approaches .................................................................................................. 41 
3.2 The Theory of Planned Behaviour ............................................................................................. 50 
3.2.1 Key Constructs of the Theory of Planned Behaviour ..................................................... 51 
3.2.2 Exploring Salient Beliefs ................................................................................................ 54 
3.2.3 Augmenting the Theory of Planned Behaviour to Better Explain 
Environmentally Friendly Behaviour ............................................................................. 55 
3.3 Selecting Target Behaviours ...................................................................................................... 56 
3.3.1 Walking for Transport .................................................................................................... 57 
3.3.2 Switching off Lights ....................................................................................................... 58 
 vii 
 vii 
3.3.3 Switching off Appliances at the Wall ............................................................................. 59 
3.3.4 Shopping with Reusable Bags ........................................................................................ 59 
3.4 Additional Constructs of Interest ............................................................................................... 60 
3.4.1 Environmental Altruism ................................................................................................. 61 
3.4.2 Environmental Concern and Concern about Climate Change ........................................ 63 
3.4.3 Green Identity ................................................................................................................. 64 
3.4.4 Knowledge ...................................................................................................................... 66 
3.4.5 Secpticism ....................................................................................................................... 67 
3.4.6 Willingness to Bear the Cost .......................................................................................... 68 
3.5 Considering Demographic Influences on Environmental Behaviour ......................................... 71 
3.5.1 Gender ............................................................................................................................ 72 
3.5.2 Age 72 
3.5.3 Income ............................................................................................................................ 73 
3.5.4 Education ........................................................................................................................ 75 
3.6 Summary and Research Aims .................................................................................................... 76 
CHAPTER 4: METHODS ................................................................................................................. 80 
4.1 Ethics ......................................................................................................................................... 82 
4.2 The Mail Survey ........................................................................................................................ 82 
4.2.1 Research Design for the Mail Survey ............................................................................. 82 
4.2.2 Conducting a Pilot Study for the Mail Survey ................................................................ 82 
4.2.3 Consulting an Expert Panel............................................................................................. 83 
4.2.4 mail survey Sampling ..................................................................................................... 85 
4.2.5 Procedure and Timeline for the Mail Survey .................................................................. 87 
4.2.6 Instruments for the Mail Survey ..................................................................................... 87 
4.2.7 Participants and Analysis ................................................................................................ 98 
4.3 The Internet Survey .................................................................................................................. 101 
4.3.1 Research Design for the Internet survey ....................................................................... 101 
3.3.2 internet survey Sampling and participants .................................................................... 102 
4.3.3 Instruments for the Internet Survey .............................................................................. 104 
4.3.4 Internet survey procedure ............................................................................................. 105 
4.3.5 Analysis of the Internet Survey Data ............................................................................ 105 
4.4 Methods Summary ................................................................................................................... 107 
CHAPTER 5: USING A COLLABORATIVE APPROACH AND MULTI-DISCIPLINARY 
TECHNIQUES (PAPER 1) .............................................................................................................. 108 
CHAPTER 6: REPORTING PREDICTORS OF SUSTAINABLE BEHAVIOUR TO 
MORETON BAY REGIONAL COUNCIL .................................................................................... 125 
CHAPTER 7: IDENTIFYING THE BELIEFS WHICH PREDICT ENVIRONMENTALLY 
FRIENDLY BEHAVIOUR (PAPER 2) .......................................................................................... 169 
CHAPTER 8: CAN WALKING FOR TRANSPORT AND SWITCHING OFF LIGHTS 
INFORM A GENERAL MODEL OF ENVIRONMENTALLY FRIENDLY BEHAVIOUR? 
(PAPER 3)  ................................................................................................................................... 193 
CHAPTER 9: APPLYING A GENERALISED MODEL OF ENVIRONMENTALLY 
FRIENDLY BEHAVIOUR TO SWITCHING OFF APPLIANCES AND SHOPPING WITH 
REUSABLE BAGS (PAPER 4)........................................................................................................ 234 
CHAPTER 10: DISCUSSION ...................................................................................................... 274 
10.1 Re-Stating the Objective and Research Aims .......................................................................... 274 
10.2 How the Findings Relate to the Research Aims and Literature ............................................... 276 
10.2.1 Taking a cross-discipline and Collaborative Approach to Research ............................. 276 
10.2.2 Exploring and Identifying the TPB based Salient beliefs which Most Strongly 
predict environmentally friendly behaviour .................................................................. 281 
10.2.3 Building an Augmented TPB Based Model to Explain Environmentally Friendly 
Behaviour...................................................................................................................... 287 
 viii 
 viii 
10.2.4 Were the Aims Met? ..................................................................................................... 292 
10.3 Contribution to the field and Practical Implications ................................................................ 293 
10.4 Strengths and Limitations ........................................................................................................ 297 
10.5 Recommendations For Future Research .................................................................................. 301 
10.6 Conclusion ............................................................................................................................... 304 
REFERENCES .................................................................................................................................. 307 
APPENDICES  ................................................................................................................................... 335 
Appendix A: Pilot Questionnaire ........................................................................................................ 336 
Appendix B: Expert Panel Suggestions and Responses ...................................................................... 341 
Appendix C: Mail Survey Implementation ......................................................................................... 366 
Appendix D: Internet Pilot Questionnaire ........................................................................................... 397 
Appendix E: Internet Survey ............................................................................................................... 401 
Appendix F: Regression Analyses From MBRC Report .................................................................... 416 
Appendix G: Personal Project Experience .......................................................................................... 419 
 ix 
 ix 
List of Figures 
Figure 1.1. Research context of the current project. ............................................................................... 8 
Figure 2.1. Response to the question ‘do you think human activity is a significant contributing 
factor in changing mean global temperatures?’ From Doran and Zimmerman 
(2009). ............................................................................................................................... 23 
Figure 3.1. The Theory of Planned Behaviour. ..................................................................................... 52 
Figure 4.1. Diagram showing the procedure employed across the two surveys for the current 
project. ............................................................................................................................... 81 
Figure 9.1. Generalized Model of Environmentally Friendly Behaviour. .......................................... 305 
 
 
Please note: The above list of figures does not include figures which form part of a 
published work (Chapters five through nine inclusive). 
 x 
 x 
List of Tables 
Table 1.1.      Papers included in this dissertation ................................................................................. 11 
Table 1.2.      A list of additional outputs, such as conference presentations, and the chapters to   
which they relate. ............................................................................................................ 12 
Table 4.1.  Demographic Characteristics of the Mail Survey Sample. ............................................. 91 
Table 4.2.  Demographic Characteristics of the Internet Survey Sample. ...................................... 103 
 
 
Please note: The above list of tables does not include tables which form part of a 
published work (Chapters five through nine inclusive).  
 xi 
 xi 
List of Publications and Conference 
Presentations 
Peer Reviewed Published Paper (Chapter 5): 
Wilson, L. M., Turrell, G., Strodl, E. & Giskes, K. (2010) Addressing Sustainable 
Living Using a Collaborative Approach and Multi-Disciplinary Techniques. 
The International Journal of Climate Change: Impacts and Responses, 2(3), 
pp. 77-86. 
Report (Chapter 6): 
Wilson, L. M. (2010). What are the Predictors of Sustainable Behaviour? A report 
prepared for the Moreton Bay Regional Council, June 2010. 
Peer Reviewed Published Paper (Chapter 7): 
Wilson, L. M., Strodl, E. & Turrell, G. (2011) Identifying the Beliefs which Predict 
Environmentally Friendly Behaviour in the Brisbane Area: A Foundation for 
Informed Interventions. Proceedings of the 4th Healthy Cities: Making Cities 
Liveable Conference, Noosa (QLD), pp.166-183. 27-29 July 2011. 
Papers Currently Prepared for Submission (Chapters 8 and 9): 
Wilson, L. M., Strodl, E. & Turrell, G. (Unsubmitted Manuscript). Can Walking for 
Transport and Switching off Lights Inform a General Model of 
Environmentally Friendly Behaviour? 
Wilson, L. M., Strodl, E. & Turrell, G. (Unsubmitted Manuscript). Applying a 
Generalised Model of Environmentally Friendly Behaviour to Switching off 
Appliances and Shopping with Reusable Bags. 
Conference Presentation 
Wilson, L. M., Turrell, G., Strodl, E., Giskes, K. Addressing Sustainable Living 
Using a Collaborative Approach and Multi-Disciplinary Techniques. 2nd 
International Conference on Climate Change. Brisbane, July 8 – 10, 2010. 
 
 
 xii 
 xii 
Poster Presentation 
Wilson, L. M., Turrell, G., Strodl, E. Exploring predictors of sustainable living using 
a cross-discipline, psycho-social approach. International Congress on Applied 
Psychology (ICAP). Melbourne, July 11-16, 2010. 
 
Conference Presentation 
Wilson, L. M., Turrell, G., Strodl, E. Identifying the beliefs that predict 
environmentally friendly behaviour in the Brisbane area: a foundation for 
informed interventions. 4th Healthy Cities: Making Cities Liveable 
Conference, Noosa, July 27-29, 2011. 
 
Additional Publications Related to the Thesis Themes and Completed During 
my Candidature, but not a Part of the Thesis 
Turrell, G., Giles-Corti, B., Haynes, M., & Wilson, L. M. (In Press). Can the built 
environment reduce health inequalities? A study of neighbourhood 
socioeconomic disadvantage and walking for transport. Health & Place. 
 This paper makes use of data from the longitudinal HABITAT project and 
explores the relationship between features of the objective environment and 
health inequalities. This paper has been useful experience as it has considered 
the ways in which demographic factors, and environmental factors, influence 
walking for transport, which is one of the key outcome variables in the current 
thesis. 
Wilson, L.-A., Giles-Corti, B., & Turrell, G. (2012). The association between 
objectively measured neighbourhood features and walking for transport in mid-
aged adults. Local Environment, 17(2), 131-146. doi: 
10.1080/13549839.2011.646965.  
 This was a paper exploring the relationship between walking for transport and 
features of the objective environment. I collected the objective environmental 
measures, assisted with the collection and management of population based 
survey data, conducted geographical and statistical analyses, wrote up the 
paper and managed the submission and revision process. This paper was a 
 xiii 
 xiii 
useful experience for the thesis because it involved an exploration of the 
literature around walking for transport and allowed me to consider the multi-
level and public health implications of my research and recommendations. 
Wilson, L., Hamilton, K., & White, K. M. (2012). Psychology students’ beliefs 
about integrating complementary and alternative therapy (CAT) into their 
future psychology practice. Psychology 3 (2), 208-212. 
This is a Theory of Planned Behaviour based paper which explores psychology 
students’ beliefs around integrating complementary therapy into their future 
practice. I conducted all of the data collection and conducted the analyses and 
write-up in cooperation with Dr Kyra Hamilton. This paper was a useful 
experience for the thesis because it provided me with the opportunity to 
conduct belief based analyses within the context of the Theory of Planned 
Behaviour (TPB) 
Wilson, L., & White, K. M. (2011). Predicting psychologists’ intentions to integrate 
complementary and alternative therapies (CAT) into their practice. Australian 
Psychologist, 46 (4), 237-244.  
This is a Theory of Planned Behaviour based paper which explores 
psychologists’ intentions to integrate complementary therapies into their 
practice. I conducted data collection, analysis, and write-up and managed the 
submission and revision process. This paper was a useful experience for my 
thesis because it afforded me the opportunity to conduct and interpret structural 
equation models based on the TPB. 
Wilson LM, Giles-Corti B, Burton NW, Giskes K, Turrell G. (2011). The 
association between objectively measured neighbourhood features and walking 
in mid aged adults. American Journal of Health Promotion, 25 (4), e12-e21. 
This paper explored the relationship between walking in general and features 
of the objective environment. As with the walking for transport paper, 
mentioned above, I collected the objective environmental measures, assisted 
with the collection and management of population based survey data, 
conducted geographical and statistical analyses, wrote up the paper and 
managed the submission and revision process. This paper was a useful 
experience for my thesis as it allowed me the opportunity to explore the 
 xiv 
 xiv 
literature around walking. Working on this paper also allowed me to gain an 
appreciation for the influence of the built environment on walking behaviour, 
in contrast to the psychological influences, which are the focus of this thesis. 
Wilson, L., & White, K. M. (2011). Integrating Complementary and Alternative 
Therapies into Psychological Practice: A Qualitative Analysis. Australian 
Journal of Psychology. Published online 4 April, 2011. 
This is a qualitative Theory of Planned Behaviour based paper. The paper 
describes the process of eliciting salient beliefs about the integration of 
complementary therapies from a selection of practicing psychologists and 
psychology students. I designed the semi structured survey instrument, 
conducted all interviews, transcribed, conducted qualitative analysis, wrote up 
the paper and managed the submission and revision process. 
Barnett, A. G., Plonka, K., Seow, W. K., Wilson, L. M., Hansen, C. A. (2011). 
Increased traffic exposure and negative birth outcomes: a prospective cohort in 
Australia. Environmental Health, 10(1), p. 26. 
This paper explores the relationship between exposure to traffic pollution 
during pregnancy/gestation and negative birth outcomes. I liaised with the 
principle author from the early stages of analysis and conducted all of the 
geographic analyses used in this paper. This paper was useful experience for 
the thesis because it introduced me to some important literature concerning 
pollution and health. 
Turrell G, Haynes M, O’Flaherty M, Burton NW, Giskes K, Wilson L, Giles-Corti 
B. (2011). Test-retest reliability of perceptions of the neighborhood 
environment for physical activity by socioeconomic status. Journal of Physical 
Activity and Health, 8, 829-840. 
This study examined the test-retest reliability of perceptions of the 
neighbourhood environment by socio-demographic status. I was involved in 
the data management and editorial process for this paper. This paper was useful 
experience for my thesis because it helped me to focus on the importance of 
valid and reliable measures. 
Turrell G, Haynes M, Burton N, Giles-Corti B, Oldenburg B, Wilson L, Giskes G, 
Brown W. (2010). Neighbourhood Disadvantage and Physical Activity: 
 xv 
 xv 
Baseline Results from the HABITAT Multilevel Longitudinal Study. Annals of 
Epidemiology, 20(3): 171-181. 
This paper explored the relationship between neighbourhood socio-
demographic disadvantage and physical activity. I was involved in the data 
collection and data management and assisted with the write-up and revision 
process. This paper was useful experience for my thesis because it prompted 
me to consider the role of demographic factors on behaviour, and, in particular, 
on environmental behaviour. 
Burton NW, Haynes M, Wilson LM, Giles-Corti B, Oldenburg BF, Brown WJ, 
Giskes K, Turrell G. (2009). HABITAT: A longitudinal multilevel study of 
physical activity change in mid-aged adults. BMC Public Health, 9. 76 doi 
10.1186/1471-2458-9-76. 
This paper describes the methods employed in the longitudinal, multi-level, 
HABITAT study. In reference to these methods, I was involved in the multi-
level sampling (individuals within Census Collection Districts, stratified by 
area level socioeconomic position). I had the sole responsibility for compiling 
and managing the described comprehensive Geographic Information System 
(GIS) database, with area-level information on public transport networks, 
footpaths, topography, traffic volume, street lights, tree coverage, parks, public 
services, and recreational facilities. In addition, I conducted all individual and 
area level environmental analyses (e.g. distance to nearest bus stop). I provided 
editorial assistance for the writing of the paper. This paper was a useful 
experience for my thesis as it showed me the value of a methods paper; 
particularly where new, complex, or innovative methods are employed. 
Wilson, L. M., & White, K. M. (2008) Identifying the Attitudinal, Normative, and 
Control Beliefs Underlying Psychologists' Willingness to Integrate 
Complementary and Alternative Therapies into Psychological Practice. 
Psychology Leading Change 2008: Proceedings of the 43rd APS annual 
conference, September 23-27, 2008, Hobart. 
This is a Theory of Planned Behaviour based paper which explores the salient 
beliefs which influence psychologists’ willingness to integrate complementary 
therapy into their current practice. I conducted all of the data collection, 
 xvi 
 xvi 
analysis and write-up and managed the submission and revision process. This 
paper was useful for my thesis because it provided me with experience in 
conducting TPB belief-based analyses. 
The four papers below utilised an internet survey. While not listed as an author, 
I am named in an acknowledgment in each of the papers. I was responsible for 
preparing the large, and relatively complex, internet survey. I was also 
responsible for performing checks and maintenance to the online survey 
content, and downloading and managing data prior to analysis. This experience 
prepared me to plan, create, conduct and manage the online survey utilised in 
this thesis. 
Mullens, A.B., Young, R.McD., Dunne, M. & Norton, G.  (2011). The Amyl Nitrite 
Expectancy Profile for Men who have Sex with Men (AEQ-MSM):  A measure 
of substance-related beliefs.  Substance Use & Misuse, 46 (13), 1642-1650. 
Mullens, A.B., Young, R.McD., Dunne, M. & Norton, G.  (2011). The Drinking 
Expectancy Profile for Men who have Sex with Men (DEQ-MSM):  A measure 
of substance-related beliefs.  Drug and Alcohol Review, 30 (4), 372-380. 
Mullens, A.B., Young, R.McD., Dunne, M. & Norton, G.  (2010). The Cannabis 
Expectancy Profile for Men who have Sex with Men (CEQ-MSM):  A measure 
of substance-related beliefs.  Addictive Behaviors, 35 (6), 616-619. 
Mullens, A.B., Young, R.McD., Dunne, M. & Norton, G.  (to resubmit).  The 
Stimulant Expectancy Profile for Men who have Sex with Men (SEQ-
MSM):  A measure of substance-related beliefs.  
 
  
 xvii 
 xvii 
Statement of Original Authorship 
The work contained in this thesis has not been previously submitted to meet 
requirements for an award at this or any other higher education institution. To the 
best of my knowledge and belief, the thesis contains no material previously 
published or written by another person except where due reference is made. 
 
 
 
 
Signature: _________________________ 
 
Date:  November 24
th
, 2012 
QUT Verified Signature
 xviii 
 xviii 
Acknowledgments 
I have been privileged to have three excellent supervisors. Firstly Gavin 
Turrell; Gavin gave me a job on his Public Health research project, HABITAT, six 
years ago. I enjoyed working with him enough that I was keen for him to supervise 
my PhD project. Gavin is kind, patient and generous with his time. Esben, I have 
known for a long time. Esben offers thoughtful comments and suggestions and, like 
Gavin, is a very kind and patient person. Finally, Katrina Giskes served as a co-
supervisor for approximately the first year of my candidature. Katrina is a skilled 
editor and loves to play devil’s advocate. Katrina helped me to see my work through 
other lenses and always had an open door.  
I am grateful to have received funding through an Australian Postgraduate 
Scholarship, to have been the recipient of a Queensland Smart Futures Scholarship 
and a top-up scholarship from the Institute of Health and Biomedical Innovation, 
Queensland University of Technology. I am also grateful for a small amount of extra 
funding provided by Moreton Bay Regional Council. 
I must also acknowledge my family. I have a hard working husband, James. As 
well doing most of the work running a home based business, together we are raising 
our six children aged between four and twenty. Raising these children is a big job 
and, while I have been kept on my toes trying to manage homework, baths, washing 
and driving lessons, James has had to shoulder a lot of the responsibility. The 
children have definitely not always appreciated the need to share me with my books 
and laptop. I am hoping that the example I have given them, of the value of an 
education, will make up for the lack of finger painting. My sister, Donna, has 
provided family day care for my children throughout my university studies. 
Finally, I would like to take this opportunity to acknowledge my parents. From 
a young age; my father installed in me a passion for knowledge. Dad passed away 
two years ago, he contributed to my PhD early on by filling out those boring 
elicitation surveys. I miss him more than words can say. Mum passed away from 
Cancer when I was still in my twenties. It was she who fostered my interest in health 
and the environment. She taught me to make do with what was available and to 
treasure simple pleasures.  
 xix 
 xix 
 
 
 
 
 
 
Chapter 1: Introduction 1 
Chapter 1: Introduction 
This chapter provides a description of the research problem to be investigated 
(Section 1.1). Section 1.2 provides conceptual definitions for key terms used in the 
remainder of the introduction and throughout this thesis. Section 1.3 outlines the 
overall objective of the study and Section 1.4 deals with the specific aims in relation 
to that objective. Finally, Section 1.5 provides an account of research progress, 
linking the research papers, and serves as an outline for the remainder of the chapters 
of the thesis. 
1.1 DESCRIPTION OF THE RESEARCH PROBLEM TO BE 
INVESTIGATED 
This research seeks to provide an understanding of the links between the 
environment, cognitions and behaviour, utilising a cross-disciplinary perspective; 
namely public health and psychology. Over recent decades there has been an 
increasing concern with issues of environmental sustainability (Pelletier, Lavergne, 
& Sharp, 2008). The modern consumer lifestyle has led to wide scale pollution of 
lands, oceans and atmosphere (Intergovernmental Panel on Climate Change (IPCC), 
2007). Although there are still some who claim that any observed climate change is 
due to natural cycles (Idso, Carter, & Singer, 2011), the most recent Australian 
Government commissioned Garnaut Climate Change Review (2011) has clearly 
stated that the Earth is indeed warming, that human activity is the cause and that 
damage to the environment is likely to be more severe than previously thought. 
Climate change is increasingly being linked with extremes in weather: including 
hurricanes, floods and droughts (Repetto & Easton, 2010). With these events comes 
loss of life, injury, and damage to crops and infrastructure. In addition, climate 
change is increasingly being linked to feelings of stress and helplessness among the 
general population (Maginness & Stephens, 2008), thereby eroding community 
wellbeing (Albrecht et al., 2007).  
Researchers have focused on two distinct pathways in relation to climate 
change: mitigation and adaptation. The IPCC (2007) has concluded that no amount 
of mitigation will prevent significant climate change over the coming century; 
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however, it is still important to change the way humans interact with the 
environment, so that any damage is minimised as much as possible. Adaptation 
largely involves finding ways to deal with increased extreme weather events, 
increased vector-borne diseases, reduced food, air and water quality, mental health 
effects, and community and Indigenous health challenges (NCCARF, 2008). It also 
involves us adapting to a new sustainable culture; where people are less reliant on 
cars, eat foods with a lower carbon footprint, and are conscious of the energy 
consumed and where it is coming from.  
There has been an ongoing debate in the media, in politics and, to some degree, 
within the scientific community, concerning the underlying cause (natural or 
anthropogenic) of climate change. This debate has bought both positive and negative 
consequences. First, it has forced the scientific community to demonstrate beyond 
reasonable doubt that climate change and the associated problems are ‘real’, thereby 
contributing to the scientific rigor of environmental research (Sudhakara Reddy & 
Assenza, 2009). However, it can also be said that this debate has slowed the adoption 
of more sustainable behaviours which are beneficial to the environment and to 
human health, and that, regardless of the climate change debate, adopting a more 
sustainable lifestyle is a positive and important direction to take (Badr & Probert, 
1993; Bustnes, Miland, Fjeld, Erikstad, & Skaare, 2005; Fleming et al., 2006). 
Many aspects of a modern lifestyle are harmful to the natural environment and 
are harmful to human health directly. The environment influences health in a number 
of ways; for instance, through exposure to chemical or biological toxins, or through 
our response to climate fluctuations or natural events such as bush fires, floods or 
severe storms (World Health Organization (WHO), 2010). The following is a brief 
overview of some environmental health challenges. These challenges are being 
overviewed, partly in order to clarify the environmental context and specify some of 
the global and local issues which are impacting on health. They are also being 
overviewed in order to begin to identify some of the behaviours which might lend 
themselves to exploration in the current study. 
Firstly, in relation to toxic chemicals people frequently come into contact with, 
manufacturers routinely use a wide range of naturally occurring and synthetic toxic 
chemicals in producing products used on a daily basis. For example, formaldehyde, 
which may cause leukaemia and other diseases (Zhang, Steinmaus, Eastmond, Xin, 
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& Smith, 2009), is often sprayed on new clothes to give them a permanent press look 
and is present in many household materials, such as carpets, linens and even walls 
(Tang, Bai, Duong, Smith, & Zhang 2009; Zhang et al., 2009), 
Polydimethylsiloxanes (PDMSs), a type of silicone, is used in cosmetics, household 
cleaners, and pharmaceuticals, and has been linked with cancer and poor 
reproductive health (Wang, Moody, Koniecki, & Zhu, 2009). Air pollution from 
motor vehicles is known to result in respiratory problems, suppressed immunity and 
has been linked with cancer (Ye et al., 2000). Diesel fumes are now a known 
carcinogen, according to the World Health Organization (2012b). 
Another consideration is around the modern diet and the effects of local and 
global agricultural practices. Vast tracts of land have now been cleared for 
agriculture, polluting waterways and interfering with the Earth’s natural biocycles 
(Sivakumar, 2005). Food is often transported across vast distances, and there is 
widespread use of pesticides and herbicides, which make food more attractive but 
also threatens local ecosystems and human health (Karr, Solomon, & Brock-Utne, 
2007). On top of this, the world’s oceans have been polluted with waste (Moore, 
2008). Many items that we purchase to eat, drink or use are packaged in petroleum 
based plastic and a great deal of that plastic packaging has found its way into the 
oceans, compromising fish stocks (Yamashita, Takada, Fukuwaka, & Watanuki, 
2011).  
There is also the increasing reliance on motorised vehicles and a general 
reliance on fossil fuels to consider. Car use has decreased active transport (van der 
Ploeg, Merom, Corpuz, & Bauman, 2008), which has coincided with increases in 
obesity and heart disease (James 2008). The burning of fossil fuels by cars releases 
CO2 and a number of other toxic chemicals into the atmosphere (Ye et al., 2000). 
CO2, in particular, is thought to be one of the most damaging greenhouse gasses 
(Mastrandrea & Schneider, 2008). Greenhouse gasses collect in the atmosphere and 
reflect heat back towards the Earth rather than letting it escape, thereby warming the 
Earth. In addition to CO2, many other chemicals are released by vehicle exhausts and 
by the fuel burning industry. These chemicals have been linked to asthma and a wide 
range of cancers (Benbrahim-Tallaa et al., 2012; Castro-Giner et al., 2009). 
As the effects of environmental degradation and anthropogenic climate change 
intensify, populations will have to make adjustments in their lifestyle (IPCC, 2001). 
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However, societal and individual behaviour change has not been happening at the 
rate that some experts are recommending (Ockwell, Whitmarsh, & O'Neill, 2009). 
One reason for this has been postulated by Uzzell (2000) who conducted research 
across three countries and found that feelings of responsibility for the environment 
are greatest at the local level; however, the perceived seriousness of environmental 
problems is lowest at an individual’s local area; i.e. people tend to think that the 
current, global, environmental issues are somebody else’s problem. Uzzell suggests 
that even those who report that they are concerned about the environment may fail to 
act, because they perceive that they cannot make a difference; i.e. people think that 
the problem is too big to be impacted by individual action. Clearly, just having 
positive attitudes towards the environment may not be motivation enough for 
individuals to significantly alter their behaviours (Frizzell & Pammett, 1997; Uzzell, 
2000). However, the need for a population wide change in the way people interact 
with the environment is now urgent (Maibach, Roser-Renouf, & Leiserowitz, 2008; 
Ockwell et al., 2009). Therefore, there is a need to bring to light the types of beliefs 
and motives which predict environmentally friendly behaviour and which can be 
manipulated through social marketing strategies to increase such behaviour. 
Addressing this need will underscore the objective and aims of the current project. 
1.2 CONCEPTUAL DEFINITION OF KEY TERMS 
This section contains conceptual definitions of a selection of key terms. 
Definitions are included here as they may clarify meanings for some terms which 
may be ambiguous (e.g. sustainability) and to aid understanding of the objectives and 
aims outlined below (Sections 1.3 and 1.4). A number of other terms will be defined 
throughout the literature review where appropriate. 
 
Climate Change 
(anthropogenic) 
The climate (a complex pattern of long term weather 
systems) is constantly changing. However, there is 
considerable evidence to suggest that much of the current 
and future climate variability may be attributed to 
anthropogenic (human induced) causes. The principal 
causal mechanism is CO2, which increases ozone and 
reflects more heat back to the Earth than would otherwise 
occur in the natural system. This additional reflected heat 
has the potential to alter all of the cycles of the planet 
(including ocean currents, land temperatures and 
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frequency of severe weather events). 
Collaboration Collaboration is a process of working together with other 
people, or organisations, towards a common goal. In the 
context of this dissertation, collaboration will be used to 
explain a process of community consultation, as well as 
consultation with key stakeholders such as state and local 
government, industry experts and various academics, 
with a view to seeking input into the content of the study, 
desired outputs and preferred methodology, as well as 
feeding back relevant findings. 
Environmental Altruism Altruism, moral reasoning, personal norms and 
conscience are synonyms and describe the degree to 
which people feel obliged to behave in ways that 
preserve the social good. Environmental altruism, 
therefore, can be seen as the degree to which people feel 
an obligation to contribute to protecting the environment.  
Environmentally Friendly 
Behaviour 
Environmentally friendly behaviour is behaviour that 
preserves the integrity of the natural environment; i.e. it 
is behaviour that does not destroy or interfere with the 
natural cycles of the environment. Environmentally 
friendly behaviours can refer to acts of governments, 
agricultural practices, fishing of the world’s oceans or 
individual actions. In the context of this paper the focus 
is on household actions such as walking for transport 
rather than using a car, shopping with reusable bags and 
conserving household electricity use. 
Sustainability The concept of sustainability is multi-dimensional and, at 
its most basic, relates to a harmony between human 
activities and the life-supporting systems within which 
we exist. It is often seen in terms of a triad, or the coming 
together of society, environment and economics. 
Sustainability is frequently used in the context of 
sustainable development. However, in the context of this 
dissertation, sustainability is generally used as a synonym 
to environmentally friendly behaviour or, in other words, 
to describe behaviour that does not destroy or interfere 
with the natural cycles of the environment. 
Theory of Planned 
Behaviour (TPB) 
Based on the research objectives and on the literature 
review, it was decided to utilise the TPB as the 
theoretical basis of this research. The theory explores 
attitudes, social norms and perceived behavioural control 
as predictors of intention and, ultimately, behaviour. The 
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TPB lends itself to exploring multiple behaviours and to 
being augmented with additional constructs as required. 
Of note, the theory and much of the research is of United 
States origin and therefore, the spelling of Behaviour 
sometimes differs to Behavior. 
1.3 OVERALL OBJECTIVE OF THE STUDY 
Based on the above description of the research problem (Section 1.1), it is clear 
that changing to a more sustainable lifestyle will have both direct and indirect 
influences on public health. For example, increasing active transport and public 
transport use, and decreasing reliance on private motor vehicles will have the direct 
effect of improving cardiovascular health amongst the population (James, 2008). It 
will also have the indirect effect of reducing CO2 emissions from cars, thereby 
reducing low-level ozone, and reducing the incidence of asthma in the community 
(Castro-Giner et al., 2009). For many environmentally-friendly behaviours, the 
health effects are only indirect but are still very relevant. For example, reducing 
reliance on plastic bags will protect the world’s oceans and potentially reduce the 
toxic build up in the fish people eat (Moore, 2008). 
Addressing the ways in which individuals and communities can be encouraged 
to adopt a more environmentally sustainable lifestyle is a significant public health 
challenge; successful interventions may have important implications in a number of 
areas, including politics, economics, land use and urban design, the energy and 
transport sectors, agriculture and fisheries (Fowler, 2008; Lindley, Handley, 
Theuray, Peet, & McEvoy, 2006; Moore, 2008; Settle, Shogren, & Kane, 2007). 
Perhaps more importantly, successful interventions will have implications for 
individual citizens (Druckman & Jackson, 2010). Desirable individual behaviour 
changes include, walking or cycling for transport more (Ooi, 2008), reducing the use 
of plastic (in all its forms but particularly plastic shopping bags) (Moore, 2008), 
reducing household energy consumption (e.g. fewer lights on, fewer appliances on 
standby) (Druckman & Jackson, 2010), eliminating toxic chemicals from the home 
and garden (Karr et al., 2007) and reducing consumerism (e.g. fewer TV’s, fewer 
cars, smaller homes, less furniture) (Druckman & Jackson, 2010).  
Prominent researchers and policy makers have suggested that in order to 
facilitate changes in environmental behaviours, both research and interventions need 
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to be multidisciplinary and consider multilevel factors, from individual motives to 
government policy (Costello et al., 2009; Uzzell, 2000). Further, Costello et al. 
suggest that consultation between academic disciplines, with all levels of government 
and with communities would be crucial if the damaging health effects of a changing 
environment are to be effectively managed. Further to this, effective interventions 
will need to be evidence based and there must be a rapid transfer or communication 
of information from the point of research, into practice. 
A strong focus of this thesis will be on exploring the psychological predictors 
of the above behaviours. However, it is also important to note that public health 
professionals are concerned with epidemiology, or the demographic distribution of 
health or disease. In the case of the current study, the implication is that it is 
important to explore the demographic influences on environmentally friendly and 
health enhancing behaviours. As well demographics being of particular importance 
to public health professionals and epidemiologists, this focus is certainly relevant as, 
several environmentally friendly behaviours are known to be influenced by socio-
demographic factors. For example, walking for transport is more prevalent amongst 
lower socio-economic groups (Turrell et al., 2010) and higher socio-economic 
groups are more likely to live in larger houses and use more electricity, generated 
from fossil fuels (Souza, Postigo, Oliveira, & Nakata, 2009).  
Of course, it is not possible for one project to tackle the whole environmental 
problem described above. This description of the problem has been broad and far 
reaching and, while it is certainly important to take a multi-disciplinary and 
collaborative perspective, it is also necessary to narrow the focus so that meaningful 
steps can be achieved. The fundamental objective of this research project is take a 
cross-discipline and collaborative approach to reveal psychological mechanisms 
driving environmentally friendly behaviour. The cross-discipline approach utilises 
public health methods (to maintain a focus on end users) and psychological theory 
(to better understand motives underlying behaviour). The research also involves 
extensive community collaboration. By exploring public conscientiousness about 
sustainable living and by highlighting pathways through which people can optimise 
their environmentally friendly behaviours, individuals and communities can work 
towards the healthiest possible future. Moreover, there is a particular interest in those 
predictors that may lend themselves to public health promotion and community 
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based intervention programs. Thus, a priority of the research is to answer real word 
problems and then to feedback findings to key stakeholders. 
A graphical depiction of the research context is presented in Figure 1 below. 
The figure suggests that psychological factors (such as feeling responsible for 
environmental problems or having a positive attitude towards environmentally 
friendly behaviours) and demographic factors (age, gender, income and education) 
will influence environmental behaviours. It is then suggested that a change in 
environmental behaviours will have both an impact on the environment and a direct 
impact on human health. Further, a changed environment will also impact on human 
health. Of course, not all environmentally friendly behaviours will have a direct 
impact on human health, and the diagram is provided only as a visual aid to some of 
the arguments presented in this thesis. In planning for this research, a number of 
strategies were implemented; including, searching the literature, exploring theories 
and interviewing key stakeholders. Following the literature review (Chapters 2 and 
3) it was decided to apply an augmented model of the TPB. The specific aims are 
outlined in Section 1.4 below. 
 
 
Figure 1.1. Research context of the current project. 
1.4 SPECIFIC AIMS OF THE STUDY 
The fundamental objective of this research (stated above) can be broken down 
into three areas of focus: first, to take a multi-disciplinary approach; second, to 
collaborate with the community and key stakeholders so that real world problems can 
be addressed and findings fed back to inform interventions; and third, to reveal 
psychological mechanisms driving environmentally friendly behaviour. In concrete 
terms, a body of work is produced which describes the ways in which Brisbane 
residents are addressing sustainability by adopting environmentally friendly 
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behaviour in their everyday lives. The key task is to identify salient beliefs which are 
most strongly associated with participating in environmentally friendly behaviours, 
so that these beliefs can be directly targeted in interventions. Finally, a behaviour 
change model is proposed, so that future interventions will be targeted towards those 
constructs that most strongly influence environmentally friendly behaviour. 
The specific aims of this program of research are outlined below: 
1. To take a cross-discipline and collaborative approach to research 
a. By using theory from the discipline of psychology and methods 
from the discipline of public health. 
b. By consulting with the community and key stakeholders from 
the beginning of the research process and then feeding relevant 
findings back to those key stakeholders. 
2. To explore and identify the TPB based salient beliefs which most 
strongly predict environmentally friendly behaviour. 
a. Including a measure of descriptive norms – which are new to 
the TPB but are predictive of environmentally friendly 
behaviour 
3. To build an augmented TPB based model to explain environmentally 
friendly behaviour. 
a. First by developing a generalised model which might explain a 
range of environmentally friendly behaviours 
b. Then comparing that model to behaviour specific models 
c. And then exploring whether the, behaviour specific, models 
differ according to key socio-demographic indicators. 
As well as being presented in a PhD dissertation and shared with local and state 
government departments as required or requested, the findings of this research have 
been presented at conferences and published in relevant journals. The findings will 
be utilized to develop more environmentally sustainable Queensland communities. 
This is in keeping with the Queensland Government Q2 ambition ‘to protect our 
lifestyle and environment’ (Queensland Government, 2009) and the Smart State 
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Strategy to ‘build the foundations for a sustainable innovative society’ (Department 
of Employment and Training (2005). An account of the research progress, linking the 
research to specific papers and other outputs, is included below (Section 1.5). Section 
1.5 also provides an overview of the remainder of this dissertation. 
1.5 ACCOUNT OF RESEARCH PROGRESS LINKING THE RESEARCH 
PAPERS 
The intention of this Section is to provide continuity for the entire thesis so that 
the reader can move from one chapter to the next understanding the logic behind the 
progression of the research program. Initially, the papers included in this dissertation 
will be outlined (Table 1.1). These papers were augmented by additional outputs, 
such as conference presentations, which are listed in Table 1.2. As well as the 
included papers (Chapters 5 through 9) representing a logical progression addressing 
the aims of the research, the surrounding chapters complement each other, with the 
literature review (Chapters 2 and 3) complementing the discussion (Chapter 10). The 
literature review is divided into two chapters. The first literature review chapter 
(Chapter 2) deals with macro issues around environmental challenges, the 
precautionary principle, and the argument for cross-disciplinary and collaborative 
approaches to research. Chapter three deals with the more micro issues of selecting 
and describing both the overarching theoretical approach and the specific constructs 
which are included in the research. Chapter 4 contains an overview of the general 
methods, which provides a context for the outputs of the study (Chapters 5 through 
9).  
These papers together describe an exploration into the association between a 
sense of responsibility for the environment (measured through attitudes, perceived 
norms etc.) and environmentally pro-active and health enhancing behaviour. The 
papers also focus on informing future research and community based interventions. 
The first paper (Chapter 5) addresses Aim 1. This paper highlights the methods 
employed and the importance of collaborative research, in particular, the advantages 
of constructing research and forming relationships that will ensure research is 
transferred quickly and efficiently into current practice and policy. Chapter 6 is a 
report which illustrates the application of this collaborative approach (Aims 1b and 
2). Initial findings from the first survey were compiled and presented to 
environmental officers from Community Engagement and Projects at Moreton Bay 
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Regional Council (MBRC). The report focused on informing Council about specific 
beliefs which could be targeted in community based interventions. 
The second published paper (Chapter 7) was also provided to MBRC once it 
was published, addressing Aims 1b and 2. This paper included data from a second 
survey and so included four rather than the two behaviours that were included in the 
report from Chapter 6. Like the MBRC report, this paper identified salient beliefs 
which predicted environmentally friendly behaviour. TPB based beliefs were 
explored, including descriptive normative beliefs which are a recent adjunct to the 
TPB and which proved to be strong predictors across all analyses. 
Table 1.1. Papers included in this dissertation  
Chapter Citation 
5 Wilson, L. M., Turrell, G., Strodl, E. & Giskes, K. (2010) Addressing Sustainable Living Using a 
Collaborative Approach and Multi-Disciplinary Techniques. The International Journal of 
Climate Change: Impacts and Responses, 2(3), pp. 77-86. 
6 Wilson, L. M. (2010). What are the Predictors of Sustainable Behaviour? A report prepared for 
the Moreton Bay Regional Council, June 2010. 
7 Wilson, L. M., Strodl, E. & Turrell, G. (2011) Identifying the Beliefs which Predict 
Environmentally Friendly Behaviour in the Brisbane Area: A Foundation for Informed 
Interventions. Proceedings of the 4th Healthy Cities: Making Cities Liveable Conference, 
Noosa (QLD), pp.166-183. 27-29 July 2011. 
8 
Wilson, L. M., Strodl, E. & Turrell, G. (Unsubmitted Manuscript). Can Walking for Transport and 
Switching off Lights Inform a General Model of Environmentally Friendly Behaviour? 
9 
Wilson, L. M., Strodl, E. & Turrell, G. (Unsubmitted Manuscript). Applying a Generalised Model 
of Environmentally Friendly Behaviour to Switching off Appliances and Shopping with 
Reusable Bags. 
 
The final two papers (chapters 8 and 9) directly test the theoretical model 
proposed by the research, along with the influence of key demographic measures, 
and establishes a theoretical basis upon which to build future research and 
interventions (Aim 3). Two additional variables, green identity and environmental 
altruism, were employed to augment the TPB and provide a model that is more 
specific to environmentally friendly behaviour. Also, descriptive norms were 
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included and illustrated that their recent inclusion in the TPB was appropriate, at 
least when describing environmentally friendly behaviour. 
Following Chapter 10 (Discussion) is the reference list for the thesis. This 
section contains references for the Introduction (Chapter 1), literature review 
(Chapters 2 to 3), methods (Chapter 4) and discussion (Chapter 10). References for 
the published works included in this thesis (Chapters 5 through 9) are contained 
within their respective chapters. Finally, a number of relevant appendices are 
included at the end of this dissertation. 
 
Table 1.2. A list of additional outputs, such as conference presentations, and the chapters to which 
they relate.  
Media Citation Related Chapter 
30 Minute Conference 
Presentation 
Wilson, L. M., Turrell, G., Strodl, E., Giskes, K. Addressing 
Sustainable Living Using a Collaborative Approach and 
Multi-Disciplinary Techniques. 2nd International 
Conference on Climate Change. Brisbane, July 8 – 10, 
2010. 
Chapter 5 
Electronic Poster Wilson, L. M., Turrell, G., Strodl, E. Exploring predictors of 
sustainable living using a cross-discipline, psycho-social 
approach. International Congress on Applied 
Psychology (ICAP). Melbourne, July 11-16, 2010. 
Chapter 5 
30 Minute Conference 
Presentation 
Wilson, L. M., Turrell, G., Strodl, E. Identifying the beliefs 
that predict environmentally friendly behaviour in the 
Brisbane area: a foundation for informed interventions. 
4th Healthy Cities: Making Cities Liveable Conference, 
Noosa, July 27-29, 2011. 
Chapter 7 
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Chapter 2: Literature Review – Background 
and Context 
“…global environmental problems are the sum of all the little choices we make 
every day as individuals and as members of households” (Lowe, 2005, p. 107) 
This chapter represents the first half of the literature review for this thesis and 
summarises the current state of literature around environmental challenges and 
environmentally friendly behaviour. Throughout the review, relevant and salient gaps 
in the literature are identified and linked to specific research aims. The first section 
expands upon the background literature provided in the introduction, highlighting 
sources of environmental damage and the challenges around global climate change. 
This section also explores the implications of environmental damage and climate 
change for public health and will present the precautionary principle. The 
precautionary principle argues that, if there is a threat to human health, precautionary 
measures should be taken, even if evidence is still being gathered. Section 2.2 briefly 
outlines some of the suggested changes in behaviour for individuals and households. 
Section 2.3 outlines what is known about current attitudes and behaviours in regards 
to the environment and environmentally friendly behaviour. The next section 
(Section 2.4) discusses the nexus between environmental psychology and public 
health, where the importance of taking a multidisciplinary approach is explored. 
Section 2.5 highlights the necessity to employ collaborative research practices so that 
real world needs can be addressed and findings rapidly translated into practice.  
One of the advantages of psychological research is that it relies heavily on 
theory based approaches. The following chapter (Chapter 3) continues the literature 
review by discussing the importance of taking a theory based approach to this 
research and outlines some of the key theories that are applicable to exploring 
environmentally friendly behaviour. The Theory of Planned Behaviour (TPB) is 
introduced, along with additional constructs of interest, including key demographic 
factors. The final section of Chapter three (Section 3.6) provides an overview of the 
identified gaps in knowledge, and a statement of the aims of the research. 
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2.1 THE STATE OF THE ENVIRONMENT: THE ‘WHY’ OF 
ENVIRONMENTALLY FRIENDLY BEHAVIOUR 
Since the beginning of the industrial revolution, human activity has been 
growing and expanding at a rapidly increasing rate. The population has doubled 
several times over, from 1 billion in 1804 to 7 billion in July 2012 (US Census 
Bureau, 2002; US Census Bureau, 2012). Small scale local farming has been 
transformed into vast agricultural enterprises, with much of the food consumed in the 
western diet originating many thousands of miles away (Abraham & Gaballa, 2007). 
At the same time, scientists have manufactured thousands of new chemicals, which 
are used in agriculture, medicine, manufacturing and transport (Australian 
Government, 2008). Certainly, many of the changes seen since the time of the 
industrial revolution have meant improvements to individual lifestyles. People live 
longer than they did 100 or 200 years ago (Australian Bureau of Statistics (ABS), 
2011), but they are also more likely to die from lifestyle related diseases, such as 
cancer and heart disease (ABS, 2011).  
Clearly, many aspects of a modern lifestyle are harmful to the natural 
environment and to human health directly. This section explores environmental 
issues around food, manufacturing (including household chemicals and plastics), 
transport and energy use, and then summarises the issues around global climate 
change. These broad areas (food, manufacturing, transport, energy consumption and 
climate change) together encompass the key issues around global environmental and 
health concerns (Cleveland, Kalamas, & Laroche, 2005; IPCC, 2007). They are 
interrelated and, while not all of the factors mentioned below can be explored in the 
current study, an overview of each area is necessary to fully illustrate the current 
state of the environment and its influence on health. 
2.1.1 FOOD 
Diet is a major contributor to human health (WHO, 2012) and, particularly for 
people in the developed world; this is a time of abundance. People are relatively free 
to design their own diet. Food and environment issues include a trend towards larger 
serving sizes, more food waste, agricultural practices which compromise existing 
forestry and degrade soil and water, long food miles, the overconsumption of meat 
and polluted and overfished oceans. Larger serving sizes may not directly be an 
environmental issue; however they contribute to obesity and poor health (WHO, 
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2012). Further, according to Hall, Guo, Dore and Chow (2009) food waste in the 
U.S. has increased by fifty percent since 1974. Hall et al. calculated the 
environmental impact of all of this waste and reported that a quarter of the annual 
fresh water usage is attributable to wasted food, along with roughly three hundred 
million barrels of oil per year, from production alone. To put this into context, at its 
peak, 60,000 barrels of oil per day were lost in the Gulf of Mexico oil spill 
(MacDonald, 2010). Agricultural practices and food miles are environmental issues. 
Worldwide, including in Australia, vast tracts of land have been cleared for 
agriculture and development (Barson, Randall, & Bordas, 2000). The use of 
pesticides and herbicides compromises human health and pollutes waterways and 
interferes with the Earth’s natural biocycles (Sivakumar, 2005). In the US the 
average plate of food has been sourced from at least five countries (Natural 
Resources Defence Council, 2007). In Australia, items in a typical basket of food 
have travelled twice around the globe (Abraham & Gaballa, 2007). There are two 
issues associated with long food miles. The first is that, depending upon the qualities 
of your local growing environment, long food miles may be associated with reduced 
nutritional value (Lang, 2005), and the other is that greater food miles equals a 
significantly greater carbon footprint from source to plate (National Resources 
Defence Council, 2007). One of the troublesome food items in the typical Australian 
diet is meat. 
While red meat is a rich source of some nutrients, such as iron and B vitamins, 
its consumption has been linked to early death (Pan et al., 2012) and, in economically 
developed countries, there has been a tendency to eat more red meat than is 
necessary, or recommended, for good health (Steinfeld et al., 2006; WHO, 2012a). 
The primary health concerns associated with red meat consumption are Cancer and 
Heart Disease (Pan et al., 2012) and these are the two most prevalent preventable 
chronic diseases in Australia, New Zealand and the United States (Australian 
Institute of Health and Welfare, 2012; Health Research Council, 2012; McKenna & 
Zohrabian, 2009). Further, the livestock industry is responsible for the production of 
up to 18 percent of the Earth’s greenhouse gas emissions (Steinfeld et al., 2006). The 
livestock industry; which represents a large proportion of Australia’s economy 
(Cribb, Harper, & Stone, 2010), also uses a disproportionate amount of water, and 
consumes more vegetable protein than is produced in animal protein (Steinfeld et al., 
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2006). Therefore, reducing red meat consumption would have multiple effects: 
protecting individuals against two of the leading preventable causes of death (Pan et 
al., 2012); reducing global carbon emissions, thereby mitigating climate change and 
its negative health impacts (Steinfeld et al., 2006); and conserving water and land 
resources (Stenfield et al., 2006). Of note, while red meat consumption has increased 
amongst US men over recent years, it has remained constant or even decreased 
among women (Daniel, Cross, Koebnick, & Sinha, 2012).  Also, red meat 
consumption tends to decrease with age (Daniel et al., 2012). While reducing red 
meat consumption may protect the land, monitoring packaging of all foods may be 
the key to protecting the world’s oceans.  
Many things purchased to eat or drink are packaged in petroleum based plastic 
and a great deal of that plastic packaging has found its way into the oceans (Moore, 
2008). However, plastic packaging is only one source of pollution in the ocean. 
Industrial and agricultural waste is leading to toxic levels of mercury, pesticides and 
other chemicals being found in fish (Waterhouse, Brodie, Lewis, & Mitchell, 2012). 
To compound the effects of pollution, overfishing has left stocks in short supply and 
many species are currently endangered (Palkovacs, 2011). There are a number of 
actions which individuals can take to reduce these pollutants. Among these actions 
are shopping with reusable bags (Muthu, Li, Hu, & Mok, 2011), gardening 
organically (Kiesling & Manning, 2010) and purchasing fish which have been 
sourced sustainably (Palkovacs, 2011), or not eating fish at all. 
2.1.2 MANUFACTURING AND HOUSEHOLD CHEMICALS AND PLASTICS 
Advances in science and industry have meant that we can store and transport 
food more easily, keep our environment free of unwanted pests and expect new 
clothes and textiles to be impeccably presented. In order to achieve these ends, 
manufacturers routinely use a wide range of naturally occurring and synthetic 
chemicals. Many of those chemicals used to produce common household products 
are toxic to humans. For example, formaldehyde, which may cause leukaemia, and 
other diseases, may be sprayed onto new clothes, to give them a permanent press 
look. Formaldehyde is also present in many household materials, such as carpets, 
linens and walls (Tang et al., 2009; Zhang et al., 2009). Similarly, 
Polydimethylsiloxanes (PDMSs), which is a type of silicone that has been linked 
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with cancer and poor reproductive health (Wang et al., 2009), is used in cosmetics, 
household cleaners, and a range of pharmaceuticals. 
The Australian Government (2008) has identified two sources of danger from 
the widespread use of chemicals. Firstly, the benefits incurred by those using 
chemicals often do not reflect the costs the use has on others (for example, when 
household pesticides can have a negative effect on child mental health or household 
cleaning chemicals can enter local waterways). Secondly, people and organisations 
are not always able to make informed decisions about chemical use, because they do 
not have access to important information, or the technical expertise to interpret the 
information available to them. For many of these chemicals, their environmental and 
public health impact is either damaging or unexplored. 
As mentioned above, many goods come packaged in petroleum based plastics. 
These plastics can take many years to break down once discarded and eventually find 
their way into the oceans (Moore, 2008). There are now five known gyres, which can 
be thought of as massive swirling vortexes of plastic rubbish, across the worlds’ 
oceans (Moore, 2008). Here currents bring all of this plastic waste together, where it 
breaks down and poisons the surrounding water and wildlife. These gyres are very 
large, with the ‘Great Pacific Garbage Patch’ thought to be approximately the size of 
the US state of Texas. As with the previous discussion around food packaging and 
pollution, individuals can take responsibility for reducing the amount of plastic 
packaging they use (Moore, 2008). Further, individuals can seek to become more 
aware of the use and dangers of particular chemicals and can choose to purchase 
products (furniture, clothing, make-up, household cleaners) which have been 
produced with fewer environmental toxins (Wang et al., 2009). 
2.1.3 TRANSPORT 
There has been an increasing reliance on motorised vehicles amongst the 
general public. The most recent Australian Motor Vehicle Census (ABS, 2011a) 
reported that there were 730 motor vehicles for every thousand people, compared 
with 696 vehicles for every thousand people in 2006. This represents an increase of 
34 vehicles for every thousand people in Australia over a five year period. As with 
diet and industry, the convenience and availability of transport options means that 
people are relatively mobile, often working or attending other activities, many 
kilometres from where they live (Carlsson-Kanyama & Lindén, 1999); however, 
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there is a tendency for people to use cars for short trips, such as travelling to school 
or to local shops (van der Ploeg et al., 2008). Car use has decreased active transport 
(van der Ploeg et al., 2008), which has coincided with increases in obesity and heart 
disease (James 2008). Grabow et al. (2012) sought to quantify the potential benefits 
from switching 50 percent of these short trips from car based to cycling. They 
concluded that, because of improved air quality and an increase in exercise, mortality 
would decline by approximately 1,295 deaths per year, and the resultant economic 
benefits would exceed $8 billion per year. 
The burning of fossil fuels releases CO2 into the atmosphere (Ye et al., 2000), 
the damaging effects of which are described below (Section 2.1.4). In addition to 
CO2; however, many other chemicals are released by vehicle exhausts and by fuel 
burning industry in general. These chemicals include regulated hydrocarbons, carbon 
monoxide and nitrogen oxides and a range of unregulated polycyclic aromatic 
hydrocarbons which are formed by incomplete combustion of fossil fuels 
(Westerholm, Almén, Li, Rannug, & Rosén, 1992). These chemicals have been 
linked to respiratory problems (including asthma) suppressed immunity and a wide 
range of cancers (Barnett, Plonka, Seow, Wilson, & Hansen, 2011; Benbrahim-
Tallaa et al., 2012; Castro-Giner et al., 2009; Ye et al., 2000).  
There is little doubt that an overdependence on fossil fuels has led to 
detrimental environmental impacts; however, the uptake of alternative, cleaner 
energy sources has been slow (Druckman & Jackson, 2010; Kinghorn & Kua, 2011). 
Even ignoring environmental and health implications of fossil fuel use, peak oil may 
already be behind us and worldwide shortages are imminent (Sorrell, Speirs, Bentley, 
Miller, & Thompson, 2012). Although some sources, such as Cetron and Davies 
(2010) suggest that oil shortages are not an issue, they still recognise that there are 
strong environmental reasons to develop alternative, sustainable, energy sources. 
Despite the slow progress, the emerging scientific consensus around environmental 
sustainability (Garnaut, 2011) strongly advises that we need to find ways of reducing 
our impact on the natural environment. Much of this change needs to be top-down 
(carbon emission trading schemes) (Garnaut, 2011); however, there is also a clear 
call for bottom-up changes in daily, individual, behaviours, such as walking more for 
transport (van den Bergh, 2008) and curtailing household energy use (Gardner & 
Stern, 2008).  
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2.1.4 ENERGY CONSUMPTION 
People in the developed world are often accustomed to having electricity, and 
all its benefits, literally at their fingertips (Faruqui, Sergici, & Sharif, 2010). This 
means light where it would be dark, warmth where it would be cold, cooling where it 
would be hot, fast cooking, automatic dishwashing, laundry washing and drying, and 
a range of other conveniences. Much of the world’s power is generated through the 
burning of fossil fuels (Cetron & Davies, 2010), which is contributing to both 
pollution and rapid climate change (Cetron & Davies, 2010), both of which have a 
significant impact on human health (Cetron & Davies, 2010). In the US, it is 
estimated that 98 percent of CO2 emissions can be attributed to energy consumption 
(Attari, DeKay, Davidson, & Bruine de Bruin, 2010) and approximately 40 percent 
of the energy generated is consumed by households, with most of that being used for 
heating and cooling, heating water and powering lights and appliances (Attari et al., 
2010; Fink, 2011).  
As with transport, fossil fuel based energy has been associated with both direct 
and indirect impacts on health (Castleden, Sheaman, Crisp, & Finch, 2012). In a 
review of the literature, Castleden et al. (2012) found that, in addition to contributing 
to climate change, every phase of coal production, and usage, results in pollutants 
which affect human health. This includes health impacts as a result of mining, 
transportation, combustion and disposal of end of lifecycle wastes. By way of 
example, people who live in the vicinity of coal mines are more likely develop, and 
die from, cardiopulmonary disease, chronic obstructive pulmonary disease and 
kidney disease (Castleden et al., 2012); although, it is important to note that, these 
studies did not control for differences in smoking and alcohol consumption within 
these populations. With the demand for energy constantly rising, it is little wonder 
that the Australian Government continues to approve expansion of coal and gas 
extraction (Castleden et al., 2012). While policy changes, such as the Carbon 
Emissions Trading Scheme, are designed to encourage a top down reduction in 
pollution, it is important to remember that individual behaviours are a major driver of 
energy demand and individual level changes, across a society, can also drive changes 
in energy demand and production (Gardner & Stern, 2008). 
Fink (2011) suggests that a number of interventions are required in order to 
reduce energy consumption in the home, and that implementing interventions will 
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require the cooperative effort of governments, researchers and other key 
stakeholders. The most commonly reported measure that citizens consider they can 
take to reduce their household energy consumption is switching off lights (Attari et 
al., 2010), and indeed, this measure is somewhat effective and is widely 
recommended (Gardner & Stern, 2008). However, Attari et al. (2010) found that 
people generally do not have a very good understanding of which measures they can 
best take to conserve energy. For example, only six percent of survey respondents 
considered switching off appliances as the most effective measure they can take to 
save electricity (compared to almost 20 percent for switching off lights), while Rusk, 
Mahfouz and Jones (2011) have demonstrated that up to six percent of household 
energy consumption is lost through electrical leakage, which is a direct result of 
household appliances being left on when not in use; appliances such as DVD players, 
laptop computers and microwave ovens.  
Souza, Postigo, Oliveira and Nakata (2009) explored the heat island effect in a 
Brazilian city and showed that household income was the greatest predictor of 
household energy consumption, such that wealthier households consumed 
approximately 1/3
rd
 more electricity than poorer households. The reason for this 
discrepancy is that wealthier households tend to be larger, thereby requiring more 
heating and cooling, and use more appliances. Air conditioners also generate a lot of 
heat outside of buildings (Rizwan, Dennis, & Liu, 2008). Souza et al. (2009) found 
that electricity consumption in households contributed to the heat-island effect, with 
high density housing areas in cities contributing as much as 4.5 degrees to the 
average temperatures compared to surrounding rural areas. This is significant as the 
urban heat island effect can exacerbate the effects of heat waves and can increase the 
numbers of deaths amongst vulnerable populations (Luber & McGeehin, 2008). 
A number of measures for decreasing energy consumption use have been 
proposed and, in some cases, trialled. One measure which has been recommended is 
a shortening of work hours (Rosnick & Weisbrot, 2007). Rosnick and Weisbrot 
(2007) have suggested that the US and other western countries could reduce their 
emissions by up to 20 percent if they adopted the European model of shorter work 
hours, particularly as the European countries tend to produce comparable levels of 
output in fewer hours. Another suggestion has been proposed by Chappells and 
Shove (2005), who recommend taking steps to alter the social understanding of 
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comfortable indoor temperatures: they suggest that, as over 50 percent of household 
energy use can be utilised in heating and cooling, expanding the comfort envelope by 
a couple of degrees in either direction could conserve a considerable amount of 
energy. This could be achieved by people wearing more suitable clothing. Finally, a 
number of devices are now available which can monitor and track household energy 
use (Hargreaves, Nye, & Burgess, 2010). The devices provide immediate feedback 
about the amount of energy being used within a home at any given time. Such 
devices serve to make people aware of the true cost of their energy use and show 
which appliances are using power at any given time. Use of the devices can prompt 
people to switch off lights and appliances and Hargreaves et al. (2010) have found 
that such devices can be effective in curtailing energy use, thereby reducing 
emissions.  
All of the above factors relating to food, chemical pollution, transport and 
energy consumption, result in damage to the environment and ultimately poorer 
health outcomes, even before considering the effects of climate change. 
2.1.5 CLIMATE CHANGE  
Climate change, which is widely considered to be a result of some of the 
preceding factors, is increasingly being linked with extremes in weather: including 
hurricanes, floods and droughts (Campbell-Lendrum, Corvalan, & Meira, 2007; 
Mills, 2009). According to the World Health Organization, with these extreme 
weather events comes loss of life, injury, and damage to crops and infrastructure. In 
addition, such damage is often accompanied by poor hygiene conditions and the 
spread of disease (Campbell-Lendrum et al., 2007; Rynor, 2010). Climate change, or 
more correctly, anthropogenic climate change is the term used to describe climatic 
variation that is due to human activity. In short, greenhouse gasses, including carbon 
dioxide, methane and nitrous oxide, which are emitted through the burning of fossil 
fuels, collect in the atmosphere and reflect heat back towards the Earth rather than 
letting it escape, thereby warming the Earth.. Approximately 25 percent of the CO2 
in the atmosphere is absorbed into the oceans. The higher than normal levels have 
resulted in a 30 percent increase in the ocean acidity (Turley, 2010), posing a threat 
to marine life. 
While there are still sceptics who claim that any observed climate change is 
due to natural cycles (Idso et al., 2011) the most recent, Australian Government 
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commissioned Garnaut Climate Change Review (2011) has clearly stated that the 
Earth is indeed warming, that human activity is the cause and that damage to the 
environment is likely to be more severe than previously thought. Bringing this into 
sharp focus, a number of climate-related events have occurred in Australia over the 
past few years (Comrie, 2011; Kendall, Fabbro, Ehrlich, & Rixon, 2011). In early 
2011 floods extended over 70% of the State of Queensland, with 75% of the state 
being declared a disaster area (Kendall et al., 2011). There was a large loss of life in 
the recent Victorian bush fires (Cordner, Woodford, & Bassed, 2011); and Northern 
New South Wales and Victoria have both also experienced a once-in-one-hundred-
years flood event (Comrie, 2011, Stewart, 2012). Of course, it is very difficult to tell 
whether individual events are due to climate change, rather, it is the frequency and 
severity of weather events that demonstrates climate change in action. This increase 
in frequency and severity has been documented by Repetto and Easton (2010) who 
looked at historical weather data across the United States and concluded that climate 
change estimates and potential impacts, in regards to severe weather, have likely 
been underestimated.  
2.1.6 CLIMATE CHANGE SCEPTICISM 
While the overwhelming majority of scientists agree that the Earth is warming 
and that this warming is caused by human activity (Doran & Zimmerman, 2009; Idso 
et al., 2011), there are a minority who argue that the warming is not happening at all, 
that warming and cooling have occurred throughout history and that the current 
warming period is just a natural cycle, that warming is due to solar activity, and that 
the climate models are unreliable (Idso et al., 2011; Sudhakara Reddy & Assenza, 
2009). This scepticism has been supported by the media who have sought to provide 
a balanced coverage on the arguments surrounding climate change (Boykoff, 2008; 
Boykoff & Boykoff, 2007). Almost 60 percent of media coverage contained either 
balanced accounts of anthropogenic contributions to warming or skepticism of 
anthropogenic warming. Boykoff and Boykoff (2007) suggest that the ‘balanced’ 
media coverage surrounding climate change has been motivated by political interests.  
As is illustrated in figure 2.1 (below) this ‘balanced’ media coverage has 
influenced the beliefs of the general public. Doran and Zimmerman (2009) asked 
3146 people the following question: ‘Do you think human activity is a significant 
contributing factor in changing mean global temperatures?’ The results show that, 
 23 
Chapter 2: Background and Context 23 
while the majority of publishing scientists think that human activity is a contributing 
factor in climate change, less than 60% of the general public held this belief. This 
finding is relevant as climate change scepticism may impact on peoples willingness 
to support indirect measures (such as policy change) to reduce environmental 
damage (Tobler, Visschers, & Siegrist, 2012); although there was little evidence that 
scepticism prevents people from engaging in direct behaviours (such as walking for 
transport).  
 
Figure 2.1. Response to the question ‘do you think human activity is a significant contributing factor 
in changing mean global temperatures?’ From Doran and Zimmerman (2009).  
2.1.7 THE PRECAUTIONARY PRINCIPLE 
So, while there may still be some debate regarding the existence and cause of 
climate change, the majority of evidence indicates that there is cause for concern 
(Campbell-Lendrum et al., 2007; Garnaut, 2011). The Precautionary Principle 
suggests that: 
When an activity raises threats of harm to human health or the environment, 
precautionary measures should be taken even if some cause and effect 
relationships are not fully established scientifically. In this context the 
proponent of an activity, rather than the public, should bear the burden of 
proof. The process of applying the precautionary principle must be open, 
informed and democratic and must include potentially affected parties. It must 
also involve an examination of the full range of alternatives, including no 
action. (Wingspread Conference on the Precautionary Principle, Jan. 1998) 
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Clearly, whether or not one considers the effects of global climate change, 
there are aspects of the human/environment interaction which must be addressed for 
the sake of the public’s health. All levels of Australian Government, through the 
National Strategy for Ecologically Sustainable Development (Ecologically 
Sustainable Development Steering Committee, 1992), which is still current, have 
adopted the precautionary principle as a “core element” of ecologically sustainable 
development. Therefore, the current study is justified on two fronts: because it is 
necessary to take action to protect the environment for the sake of human health, 
independent of climate change (Castro-Giner et al., 2009; Moore, 2008), and because 
the precautionary principle requires that mitigating action is taken against any 
possibility that climate change will add to the threat to human health (Frumkin, Hess, 
Luber, Malilay & McGeehin., 2008). 
2.2 SUGGESTED CHANGES IN BEHAVIOUR FOR INDIVIDUALS AND 
HOUSEHOLDS 
A growing number of scientists and researchers have suggested that a major 
part of the environmental problem is that people have been caught up in a consumer 
mentality and have lost sight of the planet and how it works (Clayton & Myers, 
2009; Leiserowitz, & Fernandez, 2008; Meadows, 2001). Certainly, protecting the 
economy and improving quality of life are important; however, it is important to find 
new ways to maintain the benefits of a modern life without compromising the 
environment. A great deal of emphasis has been placed on top down, policy-based 
changes. For example, the Garnaut Report (2011) which clearly identifies human 
induced climate change as a challenge which must be addressed by government and 
industry, has a strong focus on policy change, rather than individual behaviour 
change. In response to such reports, a carbon emissions trading scheme has recently 
been introduced in Australia, which seeks to encourage industry to dramatically 
reduce damaging emissions, while also protecting consumer interests and the 
economy (Department of Climate Change and Energy Efficiency, 2012). Another 
example of a policy approach to reducing environmental damage is the banning of 
single-use plastic shopping bags in South Australia (South Australian Government, 
2012), which has met with mixed success. Governments are providing rebates for 
solar power and hot water and are attempting to reduce reliance on motorised 
transport by improving urban infrastructure to make cities, towns and 
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neighbourhoods more conducive to walking and cycling (Australian Conservation 
Foundation, 2012). 
However, recent reports from the IPCC have made it clear that fundamental 
changes must be made in the way we interact with our environment (IPCC, 2001, 
2007). Ultimately, industry is driven by consumer demand and governments are 
representatives of all of the individual citizens which make up their nation. Because, 
industry and government policy are driven by consumers, there has also been a call 
for bottom-up approaches to mitigating environmental damage (Gardner & Stern, 
2008). A growing body of research has demonstrated that many people do not 
engage with environmental issues because they feel disconnected (i.e. not a part of 
nature) (Hinds & Sparks, 2008) or because they feel that individual actions cannot 
make a difference (Uzzell, 2008). Thus, it is particularly important to identify ways 
to engage individuals as, by engaging in sustainable practices, citizens can connect 
with and take ownership of environmental issues (Ockwell et al., 2009).  
In other words, global environmental issues are inextricably linked to smaller 
behaviours. Increasing a sense of connection and responsibility among members of 
the public is likely to lead to increased environmentally friendly behaviour. 
Environmentally friendly behaviour will, in turn, influence human health directly 
(walking for transport may decrease obesity), mitigate environmental damage 
(reducing carbon emissions or plastic waste), create a grounded impetus for industry 
to reduce emissions (less demand for power and consumables) and, at least in theory, 
pave the way for public acceptance of even more effective policy changes (such as 
extending the ban on single use plastic bags to be national policy). 
In order to protect the environment, and human health, we must reduce our 
energy consumption and reliance on fossil fuels. We also need to change our diet. 
For instance, in developed economies, we tend to eat more red meat than is 
environmentally sustainable or necessary for good health (Pan et al., 2012). Many 
governments, as well as environmental, commercial and private organisations, 
globally, are actively encouraging a wide range of lifestyle changes that would have 
a positive impact on the environment or at the very least would reduce our 
environmental impact. The Queensland government has introduced programs such as 
the Home Water Wise Service (finished), The Climate Smart Home Service, and the 
low carbon diet. The Australian Conservation Foundation has produced an online 
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green home guide, outlining what individuals and households can do. They highlight 
areas such as saving water, saving energy, reducing waste, food choices, gardening, 
cleaning, shopping smart, and even investing finances in an environmentally 
responsible manner. Suggestions include installing a water tank, turning off lights 
when not in use, composting, reducing meat consumption, planting a vegetable 
garden, using less harsh chemicals to clean, shopping locally and choosing to bank 
with an institution with clear climate change policies. In light of these 
recommendations, and the documented environmental scepticism amongst the 
general public, it is important to begin by assessing current attitudes and behaviours.  
2.3 CURRENT ATTITUDES AND BEHAVIOUR 
Scientists and governments have identified and acknowledged that there is an 
urgent environmental crisis (Garnaut, 2011). Brisbane City Council (2012) and 
nearby Moreton Bay Regional Council (MBRC; 2012), among others (Gardner & 
Stern, 2008) have made recommendations through paper based marketing materials 
and on their websites about appropriate behavioural changes individuals can adopt in 
order to mitigate environmental damage. Recommended behavioural changes include 
walking or cycling for transport and using less household energy. The pervading 
message from those concerned about environmental issues is that individuals need to 
think about the world they want to live in, and want to leave for their children, and 
then take action. It has, apparently, been hoped, or anticipated, by councils and 
policy makers, that, once being informed about the environmental challenges, 
individuals and communities would embrace change. That has not been the case up 
until this point (Semenza et al., 2008). 
Ideally, attitudes and behaviours will increasingly be in tune with what is good 
for the environment (Leiserowitz & Fernandez, 2008). In some aspects this is 
happening. In an international comparison Australians were found to have the 
highest pro-environmental attitudes but the second lowest ecocentric attitudes 
compared to residents of 14 other countries (Marquart-Pyatt, 2007). Ecocentrism 
refers to the belief that nature is worth preserving regardless of economic or lifestyle 
implications (Gagnon Thompson & Barton, 1994). Interestingly, it is the ecocentric, 
rather than purely pro-environmental, attitudes that may be the better predictor of 
environmental behaviour (Gagnon Thompson & Barton, 1994). Higher education and 
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being a female were both associated with Australians having a more positive attitude 
towards the environment (Marquart-Pyatt, 2007). 
A recent ABS survey shows that 84 percent of those living in Brisbane are 
concerned about an environmental problem and 57 percent feel that the environment 
is declining. Thirty five percent of people living in Brisbane were involved in 
environmental activities, such as donating money, signing a petition or volunteering 
over a twelve month period between 2007 and 2008 (ABS, 2009). In terms of 
environmentally friendly behaviour, little information is available; however, in terms 
of waste, two points are of note. First, residents of Queensland produce a very high 
level of waste (> 390kg per person per year; Environmental Protection Agency 
(EPA, 2007) and second, while domestic recycling participation is high (around 
98%; ABS, 2012), overall recycling is still relatively low (EPA), 2007) as people do 
not tend to recycle consistently at home (EPA, 2007) or generalise their recycling 
behaviours to other environments, such as when they are at work (Bratt, 1999) or on 
holidays (Bratt, 1999). 
What is interesting is that, while most people seem to have positive attitudes 
towards the environment, and are concerned about global warming and climate 
change, comparably few are doing much about it (Frizzell & Pammett, 1997). 
Research has demonstrated that one of the reasons people fail to act is because they 
see global and local issues as very different.  
2.3.1 GLOBAL AND LOCAL ACTION 
The world’s leading scientists have made it clear that the current climate 
related challenges are most likely due to human activity and have called upon people 
to make significant alterations to the way we function as a society (IPCC, 2007); and 
the world’s leaders are getting behind these changes (Department of Climate Change 
and Energy Efficiency, 2012). Sustainability issues now affect local, state and 
national government planning and policy development (Wheeler, 2008). These 
changes must necessarily occur at all levels of society, from big business and 
manufacturing, right down to individual citizens in local communities (Maunsell 
Australia Pty Ltd, 2007).  
Local governments, including Brisbane City Council, are leading a push 
towards more sustainable and environmentally friendly behaviour, and are actively 
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encouraging individual citizens to take action for the sake of their environment and 
their own long-term health and security (Maunsell Australia Pty Ltd, 2007). 
However, individuals and local governments may suffer from a similar lack of 
confidence. Uzzell (2000) suggests that individuals often perceived global 
environmental issues as being on too large a scale and their modest behaviour 
changes would not help (Uzzell, 2000). In other words, individuals often feel 
helpless in the face of a changing climate and a rapidly changing environment. In an 
international survey of citizens across 18 countries, it was found that people in 15 of 
the 18 countries assessed that the state of the environment was better locally than far 
away (Gifford et al., 2009). Maibach et al. (2008) conducted a telephone survey with 
133 randomly selected local government health department directors, within the 
United States, and found that the majority considered climate change to be a problem 
that was going to get worse; however they were not making changes in their own 
lives and felt that they had insufficient knowledge to or expertise to make mitigation 
a priority in their area.  
Based on the above discussion, public health, as a discipline, has a role to play 
in communicating environmental messages and supporting behaviour change. 
Further, public health professionals are well placed to do so, as they are already in 
roles where they are in contact with the public or involved in social marketing 
(Frumkin & McMichael, 2008). However, many people, regardless of their level of 
influence, are overwhelmed by the issues, including the degree to which climate 
change is human induced, what behaviours should change and what the 
environmental outcomes will be (Maibach, Chadwick et al., 2008; Uzzell, 2000). 
Further, there is limited understanding, within public health, about the beliefs which 
would best be targeted in social marketing campaigns. This is traditionally the role of 
psychological research.  
2.4 PUBLIC HEALTH AND PSYCHOLOGY 
A number of health disciplines, including psychology and public health share a 
common mission to promote health and well-being and it is becoming clear that the 
most practical pathway to achieving this mission is through interdisciplinary 
collaboration (Brownson, Fielding, & Maylahn, 2009; Ewart, 1991; Glanz & Bishop, 
2010). This section will first discuss the implications of environmental damage and 
climate change for public health. Second, the purpose and role of environmental 
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psychology will be discussed. Thirdly, an argument will be made that cross 
discipline research, between public health and psychology, will provide deeper 
insights and solutions to the environmental challenge than each discipline does alone. 
It is important to note, at this juncture, that much of the current literature around the 
environment and public health is directed towards climate change; however, the 
arguments extend to environmental issues more generally. 
2.4.1 ENVIRONMENTAL ISSUES AND PUBLIC HEALTH 
The environment influences health in a number of ways; for instance, through 
exposure to chemical or biological toxins, or through our response to climate 
fluctuations or natural events such as bush fires, floods or severe storms (WHO, 
2010). According to the WHO, the planet’s systems have very likely been damaged 
to such a point that severe impacts on human morbidity and mortality are inevitable, 
unless there are well planned, large scale, public health interventions (Campbell-
Lendrum et al., 2007). Essentially, a sick planet can only lead to compromised 
population health. Major areas of public health concern, worldwide, now include 
compromised air and water quality and an increase in vector-borne diseases 
(Verrinder, Nicholson, & Pickett, 2003).  
The Public Health Association of Australia has an ecologically sustainable 
human society policy (Public Health Association of Australia, 2011). The policy 
embraces the precautionary principle and suggests that efforts towards greater 
sustainability in all areas should be introduced through consultative mechanisms. 
Moreover, the 10 essential services of Public Health, laid out by American Public 
Health Association (2012) include informing, educating, and empowering people 
about health issues, mobilising community partnerships to identify and solve health 
problems and developing policies and plans that support individual and community 
health efforts, among others.  
Researchers from the Institute for Global Health and a wide range of other 
Public Health organisations have come forward and called for a, ‘...public health 
movement that frames the threat of climate change for humankind as a health 
issue’(Costello et al., 2009, p 4). Ebi and Semenza (2008), suggest that climate 
change and the required responses will have health implications for individuals, 
communities and societies. They further suggest that one role of public health is to 
continue monitoring and surveillance. Other roles include promoting resilience 
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through increased social capital, encouraging community based action and engaging 
stakeholders. The relationship between human health and the oceans is also gaining 
attention (Fleming et al., 2006). There is increasing recognition that the oceans are 
the lungs of the planet and that anthropogenic pollution has compromised marine 
resources (Moore, 2008). Increased CO2 has lead to a 30% rise in ocean acidity 
(Turley, 2010). Fleming et al. (2006) have suggested that by encouraging the public 
to recognise the inter-relationship between the oceans and human health, efforts can 
be mobilised to both mitigate and restore. 
One way of conceptualising the public health role in supporting 
environmentally related health is to adopt the ecological model. The ecological 
model takes into account multiple levels of influence, such as intra-personal, inter-
personal, and broader social factors, including policy (Maiback, Roser-Renouf & 
Leiserowitz, 2008). Maiback et al. suggest that, along with policy changes, social 
marketing strategies be designed with effective environmentally friendly behaviour 
change messages. They suggest that identifying which messages are more likely to 
impact behaviour is an important and emerging literature. By way of example, 
Fielding, Terry, Masser, Bordia and Hogg (2005) used a TPB based approach to 
explore the determinants of riparian zone management, and found that willingness to 
comply with important normative referent groups and beliefs about the impact of 
barriers, such as having to maintain fences and lack of time, were important. 
2.4.2 PSYCHOLOGICAL PERSPECTIVES ON ENVIRONMENTAL ISSUES 
There are a number of branches of psychology research which deal with 
person/environment relationships. These include environmental psychology, eco-
psychology and conservation psychology. In order to clarify where this thesis lays in 
regards to its psychological perspective, a brief description of each and their 
application to the field follows. 
Environmental Psychology 
Environmental psychology is an applied field. It is based on the assumption 
that all behaviour occurs within an environmental context (Rabinovich, Morton, 
Postmes, & Verplanken, 2011). While environmental degradation and climate 
change are not the only concerns of environmental psychologists, much work has 
been conducted in this area. As an example, Thøgersen and Ölander (2003) explored 
the spill-over effect, or the degree to which individuals perform environmentally 
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friendly behaviours in multiple contexts. They found that there was relatively little 
spill-over and that it was likely that people who performed an environmentally 
friendly behaviour in one context would then not feel obligated to perform an 
environmentally friendly behaviour in a different context.  
Pelletier, Lavergne and Sharp (2008) described current directions in 
environmental psychology. They highlighted the interdependency of environmental 
and human health and focused on psychology’s role in participating in 
interdisciplinary approaches to sustainability. Gifford (2008) proposed three ways in 
which environmental psychologists could participate in efforts towards sustainability. 
Gifford’s first suggestion was increasing research around the issues relating to the 
improvement of the environment. Second, he highlighted the continuing emphasis on 
evidence-based practice and suggested that this approach to research and practice can 
be directed towards engaging with policymakers. Gifford’s third recommendation 
was to seek opportunities to engage with researchers and practitioners from other 
disciplines.  
Ecopsychology 
Ecopsychology has a focus on the spiritual connections between individuals 
and the environment. It is concerned with connection to nature and well-being. Léger 
and Pruneau (2011) used a grounded theory approach, conducting qualitative 
interviews with four families, to explore the factors which characterise families and 
households who live sustainably. They emphasised the importance of families 
sharing common values and working collaboratively. Connection to nature has been 
demonstrated as an important prerequisite to environmentally friendly behaviour; 
with researchers finding that those who value nature for its own sake (ecocentric) are 
more likely to engage in environmentally friendly behaviour than those who see 
nature as a means to gaining physical and material benefits (Gagnon et al., 1994). 
These findings were confirmed by Karpiak and Baril (2008) who also found greater 
moral reasoning predicted ecocentrism.  
Adams and Jordan (2012) discussed the ways in which they had implemented a 
problem based approach to teaching ecopsychology. They suggested 
ecopsychologists could take advantage of the current ‘environmental crisis’ to 
explore the parallel crisis in the relationship between humans and the non-human 
world. According to Adams and Jordan, ecopsychologists are interested in the impact 
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that the natural world has on individual human psychology and the reciprocal impact 
that human attitudes and actions have on the natural environment. While 
environmental psychologists ask how we can encourage behaviours which will 
contribute to a sustainable future, ecopsychologists ask ‘What are the psychological 
consequences of environmental problems? What can psychology contribute to our 
understanding of environmentally destructive behavior? Can it help us to shift to a 
more environmentally sustainable society?’ (Adams & Jordan, 2012, p. 87). 
Conservation Psychology 
Conservation psychology is directly concerned with promoting conservation 
initiatives (Clayton & Myers, 2009), including natural resource management and 
protecting fauna. Indeed, the goal of conservation psychology is to promote a healthy 
and sustainable relationship between humans and nature. Clayton and Myers (2011) 
suggest that the view toward promotion is foreign to most psychologists and is 
intentionally value-laden. Based on the core assumption that there is a need to 
promote sustainability and connection to nature (Clayton & Myers, 2011), 
conservation psychology aims to discover and make available techniques for 
increasing conservation behaviour, improving the state of the natural environment 
and nurturing human-environment relationships.  
Conservation psychology is, therefore, interested in promoting sustainable 
behaviour by identifying target behaviours, establishing the beliefs which predict 
those behaviours and employing and developing models of behaviour change. 
Clayton and Myers suggest that focusing on small behaviours is important because 
those who take small steps may be more likely to take further steps towards 
sustainable living. Ohtomo and Hirose (2007) used a theory based approach to 
explore the difference between intentional and spontaneous environmentally friendly 
behaviour amongst 206 Japanese university students. They found that prototypes and 
descriptive norms were predictive of unplanned behaviour while environmental 
concern and injunctive norms were predictive of intended behaviour. 
As mentioned previously, even people who feel concerned about 
environmental issues, or report a positive attitude towards the environment, may not 
engage in environmentally friendly behaviours because they think that they cannot 
make a difference (Uzzell, 2000). However, Whitmarsh (2009) suggested that part of 
the problem may be that researchers are looking in the wrong places for evidence of 
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environmentally friendly behaviour. Whitmarsh suggests that the actions people take 
do not tend to relate to those prescribed by policy makers and that often the 
motivation for engaging in environmentally friendly behaviour has more to do with 
costs and convenience than a desire to protect the environment. It follows that this 
has important implications for the types of targeted interventions that may be 
effective in changing behaviour, i.e. emphasising financial benefits (Crompton & 
Thøgersen, 2009). 
While the current research might fit more into the category of conservation 
psychology than ecopsychology or environmental psychology, all are important for 
building a clear understanding of the psychology of environmentally friendly 
behaviour. Along with clarifying that understanding, Uzzell (2008) has stated that 
one of the most important lessons learned from environmental psychology has been 
the need to take an ecological approach, positioning behaviour within social, 
environmental, economic and political contexts. He emphasises that psychologists 
need to be prepared to work more closely with other disciplines; particularly in terms 
of applying theory to the task of better understanding environmentally conscious 
behaviour. Similarly, The Australian Psychological Society has recently released a 
position statement on the environment, “…psychologists have an integral and 
indispensable role to play in analysing and addressing linkages between people and 
environmental problems and finding achievable and effective solutions” (Reser, 
2007, p 2). 
2.4.3 ADOPTING A CROSS-DISCIPLINARY APPROACH 
The scientific disciplines have become increasingly specialised and the 
majority of research conducted adopts only the methods and perspectives of one 
particular field. However, real world phenomena, in particular those around 
environmental degradation and climate change, are generally complex and tend to 
reach across multi disciplines. Interdisciplinary research is increasingly encouraged 
by funders and practitioners because it offers the opportunity to produce coherent 
and practice relevant tools to deal with complex social issues (Hulme & Toye, 2006). 
This funding bias is certainly justifiable in regards to climate change research which 
is impacting across many disciplines, e.g. economics (Klein et al., 2007), geology 
(Billeaud, Tessier, & Lesueur, 2009), mathematics (Ribbe, 2005), sociology (Beck, 
2010), psychology (Stoll-Kleemann, O'Riordan, & Jaeger, 2001), and public health 
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(Frumkin & McMichael, 2008) to name a few. However, truly integrative and 
practice relevant research is an ideal and there are a number of inherent challenges 
(Wear, 1999). 
The first of these challenges, described by Wear (1999) lies in the divergent 
perspectives held by the different disciplines. As different disciplines have evolved 
to favour particular methods and world views, identifying common ground and 
collaborating towards a common end can be difficult. The other major challenge 
stems from the first and that is the challenge of fostering effective communication, as 
individuals from separate disciplines may be accustomed to very different research 
procedures and may be seeking different goals or outcomes from the research 
(Jeffrey, 2003; Wear, 1999). Public health efforts are traditionally empirically driven 
and problem focused, i.e. public health as a discipline does not tend to be concerned 
with theory (Ewart, 1991). Public health professionals are sometimes required to turn 
to psychology for theoretical tools and resources. However, there are inherent 
differences between the disciplines. Public health tends to be more focused towards 
communities and policy than individuals and the main target of interest in 
psychology is the individual. Interventions focused on the individual tend to be more 
expensive to implement and can inadvertently lead to ‘victim blaming’ (Ewart, 1991) 
Despite these challenges, there is an inherent logic in combining public health 
approaches to research with psychological views and theories. Glanz & Bishop 
(2010) pointed out those public health interventions that are based on established 
social and behavioural psychology theory are more effective than interventions that 
do not take a theory based approach. Similarly, Brownson et al., (2009) advocated an 
evidence based approach to public health, suggesting that one of the key components 
to evidence based public health is making decisions based on the best available 
scientific evidence. Hrynkow (2008) has suggested that understanding and 
addressing the complex inter-relationships between climate change and human health 
requires a multidisciplinary approach.  
There is a clear call for cross-discipline research between public health and 
psychology. Therefore, one of the initial aims of the current research project is to 
take a cross-discipline and collaborative approach to research by using theory from 
the discipline of psychology and methods from the discipline of public health (Aim 
1a). 
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2.5 COLLABORATION AND TRANSLATION 
“Meeting some of the Government targets, particularly those relating to our 
health and environment, will require a real shift in personal attitudes and 
behaviour for many Queenslanders. These targets cannot be achieved by the 
Queensland Government alone. They will require a strong alliance between the 
Queensland Government, other levels of government, industry, communities, 
families and individuals.” (Queensland Government, 2009, p 18) 
Frumkin et al. (2008) have identified pathways for a public health response to 
climate change. These suggested pathways include building community partnerships 
to help identify and solve health problems. Indeed, part of an evidence based 
approach to public health is engaging in community decision making (Brownson et 
al., 2009). Frumkin et al. suggest that, as well as working with policy makers and 
members of the community, it is necessary to form alliances with experts in related 
fields, in order to broaden understandings.  
Using a community participation approach to tackling environmental issues has 
proven successful in the past (Lynch, Tryhorn, & Abramson, 2008). For example, in 
a major hydropower project in Nepal, developers involved key stakeholders from the 
community in consultation in order to pool experience and to avoid conflicting 
efforts (Agrawala et al., 2003). Fraser, Dougill, Mabee, Reed and McAlpine, (2006) 
explored bottom up and top down pathways to environmental management. They 
looked at three successful case studies. The first dealt with conflict over forest 
management, the second involved helping local communities in Botswana reduce 
desertification, and the third involved a government sponsored project in the U.K. to 
monitor environmental, social and economic impacts of economic fluctuation. Fraser 
et al (2006) found that the process of community engagement empowers 
communities towards positive action. They also noted that stakeholder processes 
must be carefully managed and feed into a single source, and that there is a need to 
be flexible around where and when consultation and collaboration take place, 
otherwise the process becomes unwieldy; i.e. these processes should inform and 
augment a project.  
At least as important as consultation with members of the community, policy 
makers and key stakeholders is translation of findings back to those parties. Indeed 
one of the advantages to community collaboration is harnessing the power to change 
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practices at their source (Fraser et al., 2006). The essential services of public health 
include educating the public health officers’ and communities, and mobilising 
community partnerships and action to solve health related problems (American 
Public Health Association, 2012). Challenges to translation include the high cost, 
time demands, a lack of consideration for end user needs, and organisational 
instability (Glasgow & Emmons, 2007). Organisational instability is certainly an 
issue when working with Local and State Governments in Queensland, Australia 
(Jones, 2011). Effective translation, therefore, requires that appropriate financial and 
time resources are allowed, that community members, and other key stakeholders 
must be consulted in regards to their needs and links with policy makers must be 
maintained over time. 
Collaborative research is recommended as part of evidence based public health 
(Brownson et al., 2009; Frumkin et al., 2008) and considers the needs of community 
members, policy makers and other key stakeholders (Brownson et al., 2009; Fraser et 
al., 2006). Therefore, one of the aims of this thesis is to take a cross-discipline and 
collaborative approach, by consulting with the community and key stakeholders from 
the beginning of the research process and then feeding relevant findings back to 
those key stakeholders (Aim 1b).  
2.6 SUMMARY 
This chapter has focused on the macro issues around human induced 
environmental damage and climate change, and their influences on human health. 
First, background information was provided, both about general sources of 
environmental damage and about anthropogenic climate change. The precautionary 
principle was introduced – which suggests that whenever there is a threat to either 
human health or the environment, precautionary measures should be employed. The 
precautionary principle has been adopted by Australian Government (Ecologically 
Sustainable Development Steering Committee, 1992) and by the Australian Public 
Health Association (Public Health Association of Australia, 2011). It is important to 
note that, while many scientists have affirmed that climate change is a real and 
urgent challenge, there is still a level of scepticism amongst a few scientists and the 
general public (Doran & Zimmerman, 2009).  
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Regardless of issues around climate change, a number of other sources of 
environmental degradation pose threats to public health and require mitigation 
through behaviour change interventions (Benbrahim-Tallaa et al., 2012; Moore, 
2008; Sivakumar, 2005). These environmental challenges include pollution from 
motor vehicles, large amounts of plastic waste collecting in the worlds’ oceans, and 
overdependence on chemical pesticides and herbicides. It was noted that tackling 
these large scale issues will require both top down and bottom up approaches and 
that this thesis has a stronger focus on bottom up approaches. With the need for a 
movement towards more environmentally friendly behaviour at the individual and 
household level in mind, specific recommended behaviours were explored and 
current attitudes and behaviours were examined.  
Little current information was available about uptake of environmentally 
friendly behaviours; but indicators suggest that behaviour change has been slow 
(ABS, 2012) and, while it is not a stated aim of the current study, it is expected that 
any research efforts will provide an indication of the degree to which Brisbane 
residents are engaging in environmentally friendly behaviour. It was established in 
this section that, one reason local government efforts to encourage environmentally 
friendly behaviour has been hampered is that, despite global concern about the 
effects of environmental degradation, few people felt empowered to take action. Or 
in other words, individuals appear to feel that the actions they take will have very 
little impact on such a large scale problem (Uzzell, 2008). 
The role of public health in addressing behaviour change was discussed. Public 
health professionals are committed to informing, educating, and empowering people 
about health issues, mobilizing community partnerships to identify and solve health 
problems and developing policies and plans that support individual and community 
health efforts (American Public Health Association, 2012). The Australian Public 
Health Association has a sustainable human society policy (Public Health 
Association of Australia, 2011) and Public health professionals are increasingly 
being urged to employ an evidence based approach to research and interventions and 
frequently turn to psychology to provide that evidence. The discipline of psychology 
has a history of employing an evidence based approach, through the developing and 
testing of theories. Further, a number of fields within the discipline of psychology 
deal specifically with environmental issues; however, there tends to be a strong focus 
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on the individual rather than on community based interventions. In other words, 
psychology holds the key to unlocking beliefs and motives which may be targeted in 
interventions but lacks the vehicles with which to reach larger public audiences 
(Reser, 2007). 
There has been a general and increasing call for a multi-disciplinary approach 
to combating environmental issues and, in particular, climate change (Hrynkow, 
2008). The advantages of using methods from public health and theory from 
psychology were discussed and a cross-discipline approach proposed. This adoption 
of a cross-discipline approach became the first aim of the current study (Aim 1a). 
The following section highlighted the necessity to employ collaborative research 
practices so that real world needs can be identified and addressed and findings 
rapidly translated into practice. Adopting this collaborative approach, consulting with 
members of the community and key stakeholders, was also introduced as an aim of 
the research (Aim 1b). 
While much of the focus of the remainder of the thesis will be on the bottom-
up approaches, such as exploring specific individual behaviours, and utilising 
grounded research methods and psychological theory, the findings will also be 
relevant for policy makers. For example, one goal will be to discuss with local 
governments what types of information they would find useful. These constructs will 
be included in the research and reported back to government in order to inform 
policy. Another goal is to use a theory based approach to build a model of 
environmentally friendly behaviour, and to explore the moderating effects of various 
demographic factors. This will serve to inform governments about the potential 
utility of ‘one size fits all’ interventions and policy changes.  
The following chapter (Chapter 3) addresses the theoretical approach utilised in 
the research. Chapter 3 will also include a rationale for the selection of target 
behaviours, identify important psychological constructs which have been recognised 
as predictors or determinants of environmentally friendly behaviour, such as identity 
and altruism, and will include an overview of key demographic factors which have 
been found to be related to the performance of environmentally friendly behaviours, 
such as age and education. 
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Chapter 3: Literature Review - Theoretical 
Approach 
While the previous chapter was focused the larger environmental issues, and 
the links to individual behaviour, the current chapter deals with the theoretical 
approach adopted for this thesis. The first section (Section 3.1) provides an overview 
of a number of key social-psychological theories which are relevant to exploring 
environmentally friendly behaviours. It will be argued that the Theory of Planned 
Behaviour is the most suitable theoretical model to adopt. Section 3.2 overviews the 
Theory of Planned Behaviour, highlighting the ways in which each of the theoretical 
constructs contributes to the prediction of environmentally friendly behaviour. The 
following section (Section 3.3) explores relevant target behaviours. Section 3.4 
describes and discusses a number of potential augmenting constructs and Section 3.5 
summarises the demographic factors which have been found to be related to 
environmentally friendly behaviour. The final section of this chapter (Section 3.6) 
summarises the literature and re-states the aims of the thesis 
3.1 TAKING A THEORY BASED APPROACH 
Numerous disciplines and approaches have been used to examine the predictors 
of environmentally friendly behaviour. This brief introduction describes some of the 
existing research and findings before a more thorough explanation of theoretical 
approaches is presented. As discussed above, recently the ABS conducted a survey 
exploring environmental attitudes and behaviour (ABS, 2009), which showed that 
Queenslanders were the second most likely population within Australia to report 
concern about any environmental issues (84%). There has also been an extensive 
environment survey conducted by the International Social Survey Programme (ISSP, 
2012), early findings from which indicate that women, older people and those with a 
university degree are more likely to participate in active individual behaviours (such 
as recycling and conserving household energy use) (Balzekiene & Telesiene, 2012). 
As well as simply identifying predictors, some studies have attempted to model the 
predictors of environmentally friendly behaviour. Straughan and Roberts (1999) 
modelled purchasing environmentally friendly products and found that age, sex and 
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education were important factors, together predicting 9% of the purchasing 
behaviour. Altruism, environmental concern and efficacy, however, predicted close 
to 40% of purchasing behaviour.  
Minton and Rose (1998) modelled environmental concern, as well as personal 
and social norms in predicting environmentally friendly behaviour. They found that 
attitudes best predicted intention; however it was norms that predicted actual 
behaviour. In this study, personal norms referred to a sense of moral obligation 
(synonymous with environmental altruism), and social norm measures were 
injunctive, referring to ‘what others think I should do’. Dahlstrand and Biel (1997) 
proposed a behaviour change model for purchases of washing detergent. In particular 
they investigated specific target beliefs that would motivate people to change an 
established purchasing habit. Thogersen and Olander (2003) investigated crossover 
effects, exploring whether environmentally friendly behaviour in one domain would 
encourage environmentally friendly behaviour in another. They found weak support 
for this, even finding that pro-environmental behaviour in one domain was weakened 
by behaviour in another domain.  
This research has helped to build an understanding of environmentally friendly 
behaviour; however, there is a need to integrate methods and constructs of interest, in 
order to build a more complete model. This section provides an overview of the 
major psychological theories which have been applied to an exploration of 
environmentally friendly behaviour and argues that the TPB is an appropriate model 
on which to base the current research.  
3.1.1 THEORETICAL APPROACHES 
A number of behavioural theories may be used to explain environmentally 
friendly behaviour. These include Social Cognitive Theory, Protection Motivation 
Theory, The Health Belief Model, Transtheoretical Theory, or Stages of Change, 
Value-Belief-Norm Theory, and the TPB. The order of presentation of these theories 
reflects the degree to which they have been applied to environmental behaviour, such 
that little to no research to date has applied Social Cognitive Theory and a number of 
studies have utilised the TPB. 
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Social Cognitive Theory  
Social Cognitive Theory is a learning theory (Bandura, 1989). This theory 
suggests that mechanisms of behaviour change occur through reciprocal person-
environment interactions. Specifically, Social Cognitive Theory holds that personal 
cognitions are influenced by knowledge, observational learning (modelling), 
outcome expectations, self-efficacy and goal setting skills and that these are 
influenced by behavioural capability, self-regulation and positive or negative 
reinforcement. The change in people’s perceived ability to carry out a specific 
behaviour is primarily based on their vicarious experience modelled by important 
others. Further, Social Cognitive Theory posits that individuals are engaged in their 
own learning through conceptions of self-efficacy and by observing the results of 
their own behaviour.  
Social Cognitive Theory has been widely used in the fields of education, public 
health and marketing (Aquino, Freeman, Reed Ii, Lim, & Felps, 2009; Chiu, Hsu, & 
Wang, 2006; Lent, Lopez Jr, Lopez, & Sheu, 2008; Winters, Petosa, & Charlton, 
2003) and its fundamental lessons are relevant when considering ways in which to 
influence individuals to adopt environmentally friendly lifestyles. Bandura (1989) 
posits that knowledge is an important precursor to behaviour and notes that there are 
two important kinds of knowledge: content knowledge (what is it) and procedural 
knowledge (how do I do it). Barr (2007) has demonstrated that knowledge is a 
predictor of attitudes towards the environment and environmentally friendly 
behaviour.  
Froehlich et al. (2009) used a psychological approach and designed a mobile 
phone application that tracked and recorded green transportation habits. The 
application gave users feedback about their transport choices (self-regulation) and 
provided two types of graphical rewards (reinforcement). The first graphical reward 
was in the form of an initially bare tree that grows leaves as the person travels 
efficiently. The second graphical reward was in the form of a polar bear on a small 
block of ice; the ice grows and other wildlife appears. Participants reported that the 
application did change their behaviour.  
Hans-Joachim (2004) used a simulation approach to show how modelling of 
pro-environmental behaviour could lead to a collective (society wide) reorientation 
of values and behaviour. Further, Hoffman (1975) demonstrated that modelling is 
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used to pass on altruistic tendencies from parents to children; altruism or conscience 
based behaviour being particularly relevant to environmental issues as people often 
do not see any reward for their environmentally friendly behaviour (Uzzell, 2000; 
Corbett, 2005). In terms of the use of goal setting, which is a fundamental tool within 
Social Cognitive Theory, Webb and Sheeran (2006) conducted a meta-analysis 
exploring the links between goal directed behaviour, behavioural intention and 
performance of behaviour. While specifying a goal was important in the intention-
behaviour link, it was not found to be as important as a reward or social support, or 
as predictive as theoretical models which include intention, such as the TPB.  
A search of the literature did not uncover any studies which employed Social 
Cognitive Theory as a model from which to explore the psychological predictors of 
environmentally friendly behaviour. However, it is clear that knowledge may be a 
precursor to environmentally friendly behaviour, that social modelling is important 
and that this relates strongly to the normative messages people receive (Bandura, 
1989) and that goal directed behaviour contributes to intention (Webb & Sheeran, 
2006). Further, it has been demonstrated that rewards or perceived benefits can 
influence behaviour (Hans-Joachim, 2004; Webb & Sheeran, 2006) but that altruistic 
or conscience driven behaviour may be more important for environmentally friendly 
behaviours (Uzzell, 2000; Corbett, 2005). Essentially, the strength of Social 
Cognitive Theory is that it is relatively applied, with a strong focus on practical 
intervention strategies (Glanz & Bishop, 2010). However, the theory has been 
criticised for being too broad and for lacking a unifying structure (Pervin & John, 
2001) the result of this being that it is difficult to implement the theory as a whole, 
with researchers or practitioners generally focusing on one or two concepts, such as 
goal setting, modelling or self-efficacy. In short, while it will be important to 
consider relevant elements included in Social Cognitive Theory, the focus on 
interventions and lack of a clearly defined structure mean that Social Cognitive 
Theory may not be a suitable basis for an exploration of the cognitions underlying 
environmentally friendly behaviour. 
Protection Motivation Theory  
Protection Motivation Theory is built on an assumption of perceived risk; and 
health risk in particular. The theory proposes that intention to protect one-self 
depends upon the perceived severity of a particular threat, the probability of an 
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occurrence, the perceived efficacy of responsive behaviours, and perceived self-
efficacy (Boer & Seydel, 1996). These constructs are generally narrowed down to the 
processing of perceived risk and the processing of effective responses or ways to 
cope with the presented threat. In an assessment of responses to appeals to employ 
sun protective behaviour, McMath and Prentice-Dunn (2005) found that higher threat 
(risk) appraisal was the strongest predictor of intention to take precautionary 
measures (e.g. hat, sunscreen).  
Protection Motivation Theory can be used to understand the current inaction in 
regards to environmentally friendly behaviour. Based upon the fact that the current 
environmental situation represents a threat to human health globally, and that this 
threat has been reiterated by scientists and governments, there should be a high 
degree of perceived severity of the threat and perceived probability of occurrence. 
However, in an intervention study of household recycling behaviour in Claremont, 
California, fear based messages delivered by Boy Scouts were not found to influence 
recycling over and above normative messages (Burn & Oskamp, 1986). In fact, while 
protection motivation theory provides a logical explanation for behaviour, fear based 
messages tend to prevent rather than encourage positive behaviour (O'Neill & 
Nicholson-Cole, 2009). O’Neill and Nicholson-Cole (2009) suggest that, faced with 
fear inducing messages, recipients may feel overwhelmed and become disconnected. 
This ‘disconnect’ has been explained by Uzzell (2000; 2008), who found that, while 
the perceived threat posed by climate change may be great, people tend to feel that 
they are not personally susceptible. 
The other major construct in Protection Motivation Theory, besides risk 
appraisal, is perceived ability to respond effectively (Tunner, Day, & Crask, 1989). 
In a study aimed to influence HIV protective behaviour, fear based messages were or 
were not accompanied with efficacy or response based messages. The messages 
included hints such as how to store and use condoms. Messages that included the 
response or coping information were more likely to elicit appropriate behaviour 
(Tunner et al., 1989). It is known that, self-efficacy, in regards to perceived ability to 
make a difference personally in overcoming environmental challenges, tends to be 
relatively low (Uzzell, 2000; 2008). Therefore, providing messages to the public 
which are designed to build efficacy, for example, ‘recycling your milk bottles can 
help save the oceans’ may be of significant worth in efforts to change behaviour. 
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Based on the above discussion, it is clear that Protection Motivation Theory 
provides some insight into the factors motivating and limiting environmentally 
friendly behaviour. Any theory which seeks to explain such behaviour should take 
issues of self-efficacy into account. On the other hand, it may not be necessary, or 
even helpful, to include a strong focus on risks and severity of potential 
environmental and health outcomes. It is also clear that, because of its focus on risk 
assessment and fear based messages, Protection Motivation Theory would not be an 
appropriate basis from which to build an explanatory model of environmentally 
friendly behaviour (O'Neill & Nicholson-Cole, 2009),  
The Health Belief Model 
The Health Belief Model is also based on the understanding that an individual 
will adopt a particular behaviour or take a particular action if they feel that such 
action will help them avoid a negative health condition and if they feel confident that 
they can successfully take the action (Conner & Norman, 1996). It includes such 
constructs as perceived susceptibility (risk), perceived severity of the potential 
negative health consequence, perceived benefits of taking action, perceived barriers 
to taking action, available cues to take action (e.g. media information), and self-
efficacy.  
While few studies employ the HBM to predict environmentally friendly 
behaviour, important elements from the model can be found in the conservation 
literature. For example, a positive relationship has been found between perceived 
severity of environmental issues and acceptance of energy conservation strategies, 
such as consumption limits and price increases (Olsen, 1983). This contrasts with the 
risk appraisal findings in relation to Protection Motivation Theory (O'Neill & 
Nicholson-Cole, 2009); however, it is important to note that the positive relationship 
found by Olsen related to acceptance of top-down strategies, rather than personal 
action. Margai (1997) found a relationship between perceptions of barriers to 
engaging in waste reduction (recycling and waste prevention) and performance of 
waste reduction behaviours, such as reusing shopping bags and donating old 
clothing. 
Lindsay and Strathman (1997) applied an extended Health Belief Model to 
understanding recycling behaviour amongst residents of Missouri. The additional 
constructs introduced were norms, knowledge and a consideration of future 
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consequences. The traditional model predicted 27% of variance, while the 
augmented model predicted 40% of the variance in recycling. Of note, it was only 
consideration of future consequences, and not descriptive norms or knowledge, 
which added significantly to the augmented model.  
In addition to the lack of confirmation for the efficacy of the Health Belief 
Model in predicting environmentally friendly behaviour (Lindsay & Strathman, 
1997), the core constructs are closely linked to the constructs of Protection 
Motivation Theory (described above), in terms of a strong focus on perceived risks 
and efficacy, and it is likely that the same limitations, in regards to the role of risk 
perception (perceived susceptibility), would apply. As with Protection Motivation 
Theory, the Health Belief Model does provide insight into important constructs 
which should be included in an explanatory model.  These include perceived benefits 
and barriers associated with a given behaviour, as well as self-efficacy to perform the 
behaviour successfully. 
Transtheoretical Model 
The Transtheoretical or Stages of Change model operates under the assumption 
that behaviour change occurs in distinct stages and that movement through the stages 
is cyclical. The stages proposed by Prochaska and DiClemente (1986) progress from 
precontemplation to contemplation, preparation, action and finally maintenance. 
According to the theory, individual’s progress through these stages but often slide 
backward and then move forward again. For example, an individual may go through 
all the stages in an effort to quit smoking. However, after a few weeks they may 
relapse and return to the preparation stage.  
In addition to the stages, the Transtheoretical Model includes a number of 
underlying processes which describe how people progress through the stages and 
which provide tools for interventions (Prochaska & DiClemente, 1986). Different 
processes are more applicable to each stage of the model. Processes include 
consciousness raising, stimulus control, contingency management and helping 
relationships. For example, someone in the pre-contemplation stage for recycling 
would, theoretically, benefit by being provided with information about why we 
recycle, what happens to recycled products and how easy it is to recycle. As was 
discussed above in the context of Social Cognitive Theory, knowledge does 
contribute to the prediction of environmentally friendly behaviour (Barr, 2007). 
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Someone in the action stage, on the other hand, doesn’t require information but 
would benefit from contingency management, i.e. emphasising the rewards of 
positive behaviour.  
The Transtheoretical Model was originally developed to explain smoking 
cessation but has since been used for a wide range of behaviours such as physical 
activity, eating and even environmentally sustainable behaviour (Bulley, Donaghy, 
Payne, & Mutrie, 2007; Glanz, & Bishop, 2010; He, Greenberg, & Huang, 2010). He 
et al. (2010) applied the Transtheorietical Model to the development of a program 
which provides targeted feedback to people in order to increase their sustainable 
energy usage. People in the precontemplation stage, for example, would be provided 
with limited feedback about their energy use. The suggested feedback included 
highlighting the advantages and disadvantages of their current usage habits, referring 
to social norms such as ‘this month your community reduced consumption by 29%’ 
and suggesting small behaviour changes which would benefit the environment. 
People in the action stage, in contrast, would be reinforced with positively worded 
messages congratulating them for their sustainable behaviour and would be given 
opportunities to interactively explore alternative energy options. 
Bunton, Baldwin, Flynn and Whitelaw (2000) have pointed out that a number 
of questions have been raised about the internal and external validity of the 
Transtheoretical Model; issues such as whether there really are discrete stages of 
change and whether just focusing on a few key processes (such as social support or 
knowledge), depending on the stage of change, is too reductionist. More recently, 
West (2005) has pointed out that the model has many, well documented, limitations, 
and yet a great deal of health research continues to be based on it. West (2005) has 
suggested that it is time for the health disciplines to let go of the Transtheoretical 
Model as its use has become a stumbling block, standing in the way of important 
advances in health promotion. Despite this criticism, the Transtheoretical Model 
makes use of tools such as the provision of knowledge and rewards which studies 
have demonstrated are predictive of environmentally friendly behaviours (Barr, 
2007; Froehlich et al., 2009). As was noted above, in the context of the Health Belief 
Model, the provision of rewards could be compared with emphasising the perceived 
benefits of performing a particular behaviour. The Transtheoretical model could well 
be applied to the task of increasing environmentally friendly behaviours; however, it 
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is losing favour in the health disciplines (West, 2005) and, like Social Cognitive 
Theory, it does not provide a clear vehicle for exploring the underlying beliefs which 
motivate environmentally friendly behaviour.  
Value-Belief-Norm Theory  
The Value-Belief-Norm Theory was designed to explain individual 
environmental behaviour (Stern, 1999, 2000). The theory proposes that 
environmentally relevant values, such as altruism or egotism, predict beliefs around 
an ecological world view, adverse consequences and perceived ability to reduce 
threats, which in turn predict personal norms around the obligation to take pro-
environmental action (environmental altruism). It is the pro-environmental personal 
norms that are then proposed to predict environmentally friendly behaviour. This 
theory has been used to augment the TPB (described below) in the explanation of 
Pro-environmental behaviour (Oreg & Katz-Gerro, 2006).  
Oreg and Katz-Gerro (2006) utilised cross-national (27 countries) data from the 
ISSP and constructed a model of environmentally friendly behaviour based on a 
combination of Value-Belief-Norm Theory and the TPB. The model they proposed 
had willingness, rather than intention as the direct predictor of behaviour and 
included perceived threat and environmental concern as attitude measures. The 
model reliably predicted environmentally friendly behaviour, such as recycling and 
avoiding car use, across the countries, together and separately for individual 
countries. Oreg and Katz-Gerro recommended that values, which are inherent in 
Value-Belief-Norm Theory, should not be excluded from studies which are aiming to 
predict or explain environmentally friendly behaviour. 
Raymond, Brown and Robinson (2011) augmented Value-Belief-Norm Theory 
with measures of place attachment. They were exploring the predictors of native 
vegetation planting and found that place attachment did add to the prediction of 
conservation behaviour; however, even with place attachment added, the overall 
predictive power was low with only 22 percent of variance accounted for. Gifford, 
Kormos and McIntyre (2011) have suggested that Value-Belief-Norm Theory and 
the TPB are the two most likely candidates for exploring the predictors of 
environmentally friendly behaviour but that neither have enough constructs or 
predictive power to explain such behaviour by themselves; i.e. Gifford et al. suggest 
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that these theories must be augmented with other constructs if they are to be useful in 
predicting environmentally friendly behaviour. 
Despite being highlighted by Gifford et al. (2011) as a useful theory for 
exploring environmentally friendly behaviour, its contribution to the field has been 
questioned after researchers conducted a comparison of Value-Belief-Norm theory 
and the TPB on their ability to predict conservation behaviour amongst 468 German 
students (Kaiser, Hübner, & Bogner, 2005). Both theories predicted well; however, 
the TPB accounted for 95% of conservation behaviour, while Value-Belief Norm 
Theory accounted for 64%. Moreover, fit statistics obtained with structural equation 
modelling did not support the relationships between the theoretical constructs of the 
Value-Belief-Norm Theory. Some researchers have simply augmented the TPB with 
Value-Belief-Norm Theory (Oreg & Katz-Gerro, 2006), or have added a value based 
construct to the TPB (Arvola et al., 2008; Olsen, Sijtsema, & Hall, 2010). Therefore, 
as The TPB has been demonstrated to be more predictive of environmentally friendly 
behaviour than the Value-Belief-Norm Theory (Kaiser et al., 2005), it follows that 
the TPB should be considered, over the Value-Belief-Norm Theory for this thesis.  
The Theory of Planned Behaviour 
Another theory that has been applied in the prediction of behaviour, including 
environmentally friendly behaviour, is the TPB. The TPB is an extension of the 
Theory of Reasoned Action (Ajzen, 2006; Ajzen & Fishbein, 1980) and has been 
successfully applied to predict a range of intentions and behaviours as diverse as 
increasing exercise, changing driver attitudes to speeding, increasing sun-safe 
behaviours, and completing high school (Branstrom, Ullen, & Brandberg, 2004; 
Hardeman et al., 2002; Parker, 2002). The TPB is particularly focused on explaining 
behaviours which are not under an individual’s complete volitional control. This 
premise could be true for environmentally friendly behaviours as individuals are 
restricted by access to recycling services, public transport or by financial concerns.  
The key constructs of the TPB include attitude, subjective norm and perceived 
behavioural control, which predict behavioural intention and behaviour. The TPB 
includes many of the highlighted strengths from the previously reviewed theories. 
For example, perceived behavioural control has been described as being synonymous 
with self-efficacy (Fishbein & Ajzen, 2010), which has found support in all of the 
above theories (e.g., Bandura, 1989; Conner & Norman, 1996; Tunner, Day, & 
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Crask, 1989). Subjective norm may be a reflection of modelled behaviour, as it was 
described in the context of Social Cognitive Theory (Bandura, 1989). Social norms 
have also been emphasised in Value-Belief-Norm Theory (Stern, 1999, 2000), 
which, while not as predictive as the TPB, was specifically designed to predict 
environmentally friendly behaviour. Finally, the TPB based beliefs underlying 
attitudes relate to the advantages and disadvantages of performing a particular 
behaviour, which relates to and goes beyond the identification of perceived benefits, 
which is an important aspect of the Health Belief Model (Conner & Norman, 1996).  
The TPB has been used to explain a wide range of environmentally friendly 
behaviours, from riparian zone management (Fielding, Terry et al., 2005) to 
recycling (Cheung, Chan, & Wong, 1999) and use of public transport (Heath & 
Gifford, 2002). It has been augmented with social identity theory (incorporating 
group norms and intergroup behaviours) to explain sustainable agricultural practices 
(Fielding, Terry, Masser, & Hogg, 2008) and the consumption of organically 
produced vegetables (incorporating self-identity) (Sparks & Shepherd, 1992). It has 
also been augmented with Value-Belief-Norm theory (incorporating country level 
values, concern about the environment, perceived threat and willingness to sacrifice) 
to predict cross national pro-environmental behaviour (Oreg & Katz-Gerro, 2006). 
Considering the theories reviewed above, each of them would provide a unique 
perspective on the predictors of environmentally conscious behaviour. However, the 
TPB has already been utilised in similar research, is easily extended to include 
additional variables of interest and, with its focus on identifying the underlying 
beliefs which influence behaviour, it is suited to exploring the noted discrepancy 
between individual attitudes and environmentally conscious behaviour. A more 
detailed description of the TPB is presented below. 
3.2 THE THEORY OF PLANNED BEHAVIOUR 
This section initially provides a description of the key concepts of the TPB. 
Section 3.2.2 overviews how this theory has been used to explore salient beliefs 
underlying environmentally friendly behaviour, while Section 3.2.3 demonstrates 
how the model can be augmented with other relevant constructs to better explain 
particular behaviours. The following section (Section 3.3) introduces and explores a 
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selection of target behaviours, such as switching off lights when leaving a room and 
shopping with reusable bags. 
3.2.1 KEY CONSTRUCTS OF THE THEORY OF PLANNED BEHAVIOUR 
According to the TPB, the degree to which a person is in favour of performing 
a particular behaviour (attitude), the degree to which a person feels social pressure to 
perform a behaviour (subjective norm), and the degree to which a person feels they 
have control over performing the behaviour (perceived behavioural control) work 
together to influence intention to perform specified behaviours, and thereby increase 
performance itself (Ajzen, 2006). In addition, perceived behavioural control (PBC) is 
said to impact directly on behaviour. Each of these constructs (attitude, subjective 
norm, perceived behavioural control), are measured directly; that is, they are 
measured by asking participants to indicate the degree to which they think an action 
is good or bad, or the degree to which they feel or do not feel social pressure to 
engage in a particular behaviour. Any behaviour which is to be investigated within a 
TPB framework must be clearly defined in terms of target (reducing plastic waste), 
action (shop with reusable bags), context (at the shops), and time elements 
(whenever shopping over the next four weeks). Attitude, subjective norm, perceived 
behavioural control and intention constructs are carefully measured, to ensure that 
they consistently refer to the same behavioural elements.  
As can be seen in Figure 3 below, Attitude, subjective norm and PBC are 
proposed to be influenced by behavioural, normative, and control beliefs, 
respectively. These, belief-based measures are ‘indirect’ as they tap into specific 
beliefs which are associated with the behaviour. It is assumed that, on balance, if a 
person holds more, or stronger beliefs, which reflect the anticipation of positive 
outcomes, this will contribute towards an overall positive attitude. For example, the 
belief ‘walking for transport will make me tired’ may be associated with a more 
negative overall attitude to walking for transport. These, belief based measures, are 
not presumed to be antecedents to the direct measures (Fishbein & Ajzen, 2010), 
rather, if all constructs are measured correctly, they two types of measures ought to 
be correlated. Exploring salient beliefs provides insight into the cognitive processes 
which underlie attitudes, subjective norms and perceived control, and can be valuable 
for informing interventions. 
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Figure 3.1. The Theory of Planned Behaviour. 
Attitudes 
Attitudes are conceptualised generally in terms of how positively or negatively 
one feels about a particular behaviour. For example, a participant may be asked to 
indicate the degree to which he, or she, agrees that shopping with reusable bags 
would be a good thing to do. Attitudes explained 24 percent of the variance in 
general responsible environmental behaviour for recreational boaters (Cottrell, 
2003). Sparks and Shepherd (1992) found that attitude, along with other TPB 
variables, self-identity and past behaviour, predicted intention to consume organic 
vegetables over the coming week. However, Minton and Rose (1997) found that 
environmental concern, conceptualised as a gauge of general attitude, was a good 
predictor of intention to engage in environmentally responsible consumer behaviour, 
but was not as good a predictor for actual behaviour. Similarly, Trumbo found that 
while attitudes predicted intention to conserve water the relationship between attitude 
and behaviour was accounted for by how much information seeking individuals 
engaged in. Thus, while attitude is an established predictor of many behaviours, its 
role in predicting environmentally friendly behaviour remains open to exploration. 
Subjective Norms 
According to the TPB, subjective norms are defined as the perceived social 
pressure from important others to perform or to not perform a particular behaviour. 
Subjective norms are determined by an individual’s perception of social expectations 
(normative beliefs), weighted by their motivation to comply with the perceived 
expectations (Ajzen, 2006). Some theorists have called into question the utility of 
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subjective norms and have suggested that, for some behaviours, perceived referent 
group norms might predict behavioural intention more reliably than perceived social 
norms (Johnston & White, 2002; Terry & Hogg, 1996). Subjective norm has 
traditionally been operationalized in terms of subjective injunctive norms. Injunctive 
norms relate to perceptions of what one should or ought to do (Fishbein & Ajzen, 
2010); i.e. to what extent do they perceive important referent groups approve of a 
particular behaviour. An example of an injunctive norm is the belief that you ought 
to switch off lights when leaving a room because that is what your parents always 
told you that you should do.  
Recently, descriptive norms have been added to the TPB. Descriptive norms 
refer to the extent people believe important referents are actually performing a 
behaviour. In comparison to the ‘do as I say’ nature of injunctive norms, an example 
descriptive norm is the belief that your parents always switch off lights when they 
leave a room (i.e. descriptive norms are about ‘doing as I do’). This is very important 
in terms of the current research, as descriptive norms are known to influence 
environmentally friendly behaviour (Cialdini, 2003; Grankvist, & Biel, 2001). For 
example, Cialdini (2003) has found that positively framed normative messages, such 
as ‘join your fellow citizens in helping to save the environment’ has a relatively 
strong influence on environmentally friendly behaviour. Similarly, Grankvist and 
Beil (2001) found that individuals were more likely to purchase eco labelled food 
products if they believed that significant others are also buying similar products. In a 
study conducted by Goldstein, Caildini and Griskevicius (2008) descriptive norm 
messages such as ‘The majority of guests who stayed at our hotel, do recycle their 
towels at least once‘ were effective in increasing the percentage of hotel guests who 
reused their towels. Descriptive norms have been found to be independently 
predictive within the TPB (Okun, Karoly, & Lutz, 2002) and tend to induce 
conformity (Nolan, Schultz, Cialdini, Goldstein, & Griskevicius, 2008). 
Perceived Behavioural Control 
As stated above, unlike attitudes and subjective norms, perceived behavioural 
control (PBC) is proposed by the TPB to influence behaviour directly, as well as 
indirectly, via intentions (Ajzen, 2006). PBC reflects the degree of control a person 
believes they have over whether they can perform a particular behaviour. Several 
researchers have suggested that PBC is closely related to self-efficacy and that self 
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efficacy would be a more appropriate measure (Rhodes & Courneya, 2003). 
However, PBC is conceptualised in terms of both internal (confidence) and external 
(available resources) perceived control factors. This distinction has sparked a 
theoretical debate, with the consistent finding that internal perceived control best 
predicts behavioural intentions (Rhodes & Courneya, 2003). It has been suggested 
that external control factors may be more closely related to behavioural willingness 
than behavioural intentions (Abdul-Muhmin, 2007).  
It is important to note that two types of analyses are typically conducted 
following the administration of TPB based surveys (Fishbein & Ajzen, 2010). First 
salient beliefs are examined to explore the extent to which they predict the target 
behaviour. These beliefs then provide the basis for interventions through carefully 
framed messages, for example in social marketing. Second, the theoretical model is 
tested through regression analyses or structural equation analyses to confirm the 
theoretical fit between constructs and assess predictive power. The order in which 
these types of analyses are conducted is arbritary; however, as a priority of the 
current study is to inform key stakeholders about salient beliefs which may be 
targeted for interventions, beliefs will be examined before the structural model. 
3.2.2 EXPLORING SALIENT BELIEFS 
In the context of the TPB, salient beliefs are first assessed through qualitative 
pilot studies, in which members of the public, or a particular target group, are asked 
open ended questions. The questions ask about advantages and disadvantages 
(behavioural beliefs), normative referents who would approve or disapprove 
(injunctive norms), whether normative referents actually perform a behaviour 
(descriptive norms), and those factors which might facilitate or provide a barrier to 
performing a particular behaviour (control beliefs).  
A number of studies have employed the TPB to assess salient beliefs (Wilson 
& White, 2008; Hyde & White, 2007; Fielding et al., 2005). For example, Wilson 
and White (2008) explored the beliefs which predict whether or not psychologists 
will integerate complementaty and alternative therapies into their practice. They 
found that behavioural beliefs such as ‘being able to offer a more holistic approach to 
therapy’ were able to discriminate between those who did or did not intend to 
integrate. Hyde and White (2007) found that those who perceived that normative 
referents, such as family and friends, thought they should donate their organs, were 
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more likely to register as organ donors. Relatively few studies, however, have 
directly explored the beliefs which predict environmentally friendly behaviours. One 
example of such a study was conducted by Fielding et al., (2005), who found that 
attitudinal, norm and control beliefs were able to predict riparian zone management 
amongst graziers in the Fitzroy Basin area in Central Queensland.  
As it is important to identifiy salient beliefs in order to inform interventions, 
and considering that relatively little research has been conducted in this area, 
exploring beliefs is an aim of the current research. Specifically, the second aim of the 
project is to explore and identify the TPB based salient beliefs which most strongly 
predict environmentally friendly behaviour. Descriptive norms, which are new to the 
TPB but are predictive of environmentally friendly behaviour, will also be included. 
3.2.3 AUGMENTING THE THEORY OF PLANNED BEHAVIOUR TO BETTER EXPLAIN 
ENVIRONMENTALLY FRIENDLY BEHAVIOUR 
Meta-analysis reviews of the TPB have demonstrated that the combination of 
attitude, subjective norm and PBC explain, on average, between 40% and 50% of the 
variance in intention. Further the combination of TPB variables explains, on average, 
between 19% and 38% of the variance in behaviour (Sutton, 1998). In the case of 
environmental behaviour the TPB has had some success, with general attitudes plus 
TPB explaining 50% of the variance in intention to engage in environmental activism 
(Fielding, McDonald, & Louis, 2008). However, Sutton (1998) emphasised that 
explained variance is not equal to prediction and suggests that other variables, such 
as past behaviour or contextual factors, should be taken into account, to better 
elucidate the processes at work in determining behavioural decision making.  
Conner and Armitage (1998) also acknowledged the strong meta-analysis 
support for the TPB. They demonstrated that a number of additional variables have 
increased the percentage of explained variability. Gifford et al. (2011) suggest that, 
like Value-Belief-Norm Theory, when used alone, the TPB does not contain enough 
constructs to adequately explain environmentally friendly behaviour. Conner and 
Armitage suggested that it would be unwieldy to incorporate all possible variables in 
a single model; rather, to test the utility of these variables, a limited number of 
relevant variables could be added in specific study contexts. This thesis will 
introduce additional variables in an attempt to augment the predictive ability of the 
TPB for environmentally friendly behaviours.  
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When considering which constructs to employ in augmenting the TPB, it is 
important to consider whether the constructs are likely to add significantly to the 
standard model (Fishbein & Ajzen, 2010). Some constructs may simply be 
background factors which predict the standard constructs. Fishbein and Ajzen (2001) 
suggest that knowledge is such a construct, as it tends to predict attitude but does not 
tend to provide any unique explanatory power. Others may be tapping into the same, 
or similar constructs, for example, willingness to perform a given behaviour has 
often been used interchangeably with behavioural intention. Finally, some constructs 
may contribute additional and unique explanatory power. Fishbein and Ajzen (2001) 
have cited such constructs as identity and altruism (or personal norms), as constructs 
which appear to add explanatory power beyond standard measures, depending upon 
the particular behaviour under investigation. 
A number of potential augmenting constructs will be explored in Section 3.4 
below.  A limited selection will be included in TPB based models of environmentally 
friendly behaviour, based on their theoretical unique contribution to the TPB and on 
the evidence of their role in predicting environmentally friendly behaviour. Before 
identifying these augmenting constructs, the following section will explore relevant 
target behaviours. Section 3.5 will summarise the demographic factors which have 
been found to be related to environmentally friendly behaviour. These factors are not 
generally included in TPB based models as they are assumed to be background 
factors which influence attitudes, social norms and perceived behavioural control. 
However, demographics are an important consideration within the context of the 
current research as there are implications for the generalisability of social marketing 
and policy-based interventions which may result from the research.  
3.3 SELECTING TARGET BEHAVIOURS 
There are a number of household level behaviours which might be of interest in 
the current study. Such behaviours have been outlined in ‘the Short List’ (Gardner & 
Stern, 2008) and have been recommended on local government websites (Moreton 
Bay Regional Council, 2012). While it would be desirable to explore the predictors 
of a large number of behaviours, such a task is beyond the scope of the current thesis. 
Therefore, it is requisite to identify a small number of appropriate target behaviours 
for use in the current thesis. The household level environmental behaviours typically 
recommended by experts (Gardner & Stern, 2008) and by local council authorities 
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(Moreton Bay Regional Council, 2012) include reducing consumption of red meat, 
switching to solar power, buying energy efficient appliances, walking for transport 
rather than using a car, conserving energy by switching off lights or appliances and 
shopping with reusable bags, among others.  
Some of the behaviours mentioned above do not lend themselves to application 
in the current study. For example, most people who choose not to eat red meat do so 
for health rather than environmental reasons (Pan et al., 2012) and many people may 
not yet see this as an environmental behaviour. Switching to solar power is a once off 
behaviour that is expensive and is only available to home owners (Fuller, Portis, & 
Kammen, 2009). Four behaviours which are low cost, convenient and accessible to 
most people are walking for transport, switching off lights when leaving a room, 
switching off appliances when not in use and shopping with reusable bags.  
3.3.1 WALKING FOR TRANSPORT 
Newman (2006) considered the environmental impact of cities and presented 
an outline for a sustainable future for the city of Sydney, Australia. Among the 
recommendations presented by Newman was a suggestion that there should be ready 
access between homes, jobs, services and recreation options; with a particular focus 
on an increase in walkability and a decrease in the reliance on cars. Indeed, walking 
for transport is being promoted across a wide range of contexts, due to the 
environmental and health impacts associated with car use (Mackett, Lucas, Paskins, 
& turbin, 2003). For example, Mackett et al (2003) have described the recent 
promotion of ‘walking buses’ in which school children are encouraged to walk to 
school together, supervised by a parent, rather than being driven by their parents.  
As Transport accounts for almost a third of global CO2 emissions (Chapman, 
2007), and as a lack of physical activity is associated with poor health outcomes, 
(James, 2008), walking for transport can be clearly identified as a behaviour which is 
both sustainable for the environment and health enhancing. It is relevant to note that, 
in addition to walking, cycling for transport is encouraged. However, while cycling is 
a popular form of active transport in many cities (Turner, 2012), it has not been 
widely adopted in Brisbane, with one recent study suggesting that less than four 
percent of mid-aged adults cycled for transport over a seven day period (Turrell et 
al., 2010) and recent efforts by the local council to introduce a bicycle hire scheme, 
have largely met with failure (Turner, 2012). Certainly more efforts must be made to 
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encourage cycling for transport; however, based on the low proportion of people 
currently engaging in cycling, it was decided that walking would be a more 
appropriate focus for the current study. 
Lumsdon and Mitchell (1999) have discussed the importance of motivating 
individuals to walk for transport. They noted that simply making recommendations 
and providing basic cognitive and behavioural, individual, interventions was 
relatively ineffective. Lumsdon and Mitchell suggest that more efforts need to be 
made in exploring social and institutional level interventions to increase walking. 
One example of a social level intervention might be a social marketing campaign 
which reinforces normative messages, and the TPB based beliefs explored in the 
current study are designed to inform such an intervention. 
3.3.2 SWITCHING OFF LIGHTS 
Switching off lights may be a relatively innocuous activity; however, 
researchers such as de Vries, Aarts and Midden (2011) have reiterated that even 
mundane behaviour changes are needed in order to meet ambitious CO2 emission 
reduction targets, and that such changes are an important aspect of a more general 
social normative change towards sustainability. DeVries et al. emphasised, and 
provided evidence to show, that such mundane household level behaviours are 
generally habitual in nature and will require targeted and well researched 
interventions.  
In an online survey which asked about public perceptions of energy conserving 
actions, it was found that the public tended to consider switching off lights as the 
single most energy conserving action they could take around the home (Attari et al., 
2010). Walking for transport was the second most mentioned specific sustainable 
action. Further, behaviours such as switching off lights and switching off appliances 
at the wall were considered to be more sustainable than actions such as installing 
energy efficient appliances. Attari et al. noted that such perceptions are not, in fact, 
accurate; however, as switching of lights is widely acknowledged as a general energy 
conserving behaviour, it is appropriate to be used as a target for exploring the 
predictors of environmentally friendly behaviour. By way of a caveat to this; 
Whitmarsh (2009) has noted that, while many researchers and policy makers might 
equate actions to reduce energy consumption as an attempt to adopt sustainable 
behaviours, in actual fact, most people who attempt to reduce their energy 
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consumption do so in order to save money. If financial savings are a salient belief 
informing switching off lights then this could, theoretically, be elicited and explored 
through a pilot and subsequent quantitate measure of TPB based behavioural beliefs 
(Fishbein & Ajzen, 2010). 
3.3.3 SWITCHING OFF APPLIANCES AT THE WALL 
Appliances consume the most electricity in the home and are often left on, and 
draining power, when they are not in use (Chetty, Tran, & Grinter, 2008). Chetty et 
al. (2008) suggest that appliances are used more than necessary, and are frequently 
left on, because consumers are not aware of the cost of running them. Over the past 
few years Brisbane City Council (2012) has conducted a Home Energy Wise 
promotion and, as part of the promotion, has reminded people to switch off 
appliances and has supplied residents with hand held energy meters so that people 
could assess their energy usage according to which appliances they are running. 
Faruqui et al. (2010) have demonstrated that the provision of such devices reduces 
energy consumption by approximately seven percent. This focus on switching off 
appliances and emphasis on the relevance of doing so, means that switching off 
appliances at the wall when not in use would be a salient environmentally friendly 
behaviour for many consumers within the Greater Brisbane Area. 
3.3.4 SHOPPING WITH REUSABLE BAGS 
It is estimated that, globally, between 500 billion and one trillion plastic 
shopping bags are used and then added to environmental waste every year 
(Mangizvo, 2012). Because the bags are light-weight, they can be picked up by 
winds and carried large distances, littering streets and threatening ecosystems. 
Mangizvo (2012) conducted a survey of the plastic waste in the town of Alice, South 
Africa, and found that plastic bags were the most common form of litter. Mangizvo 
observed that plastic bags hang from trees and overhead lines and litter parks and 
gardens, he suggested that they are an eyesore and drew attention to the fact that 
many won’t break down for hundreds or even thousands of years. It is now widely 
recognised that thin plastic bags represent a significant environmental hazard, 
particularly as they contribute to pollution of the world’s oceans (Moore, 2008).  
In light of the enormous impact of plastic bags, there have been a number of 
efforts to reduce plastic bag consumption. For example, in Australia, some shops 
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have introduced a fee for each plastic bag used and there has been a general push 
towards using reusable (cotton or plastic) bags (South Australian Government, 
2012). In 2009 South Australia became the first State in Australia to ban thin, single-
use plastic bags and this effort has met with mixed success (South Australian 
Government, 2012); with fewer plastic bags in circulation but a new tendency for 
householders to stockpile the replacement ‘green’ bags, which tend to be made from 
polypropylene and are recyclable but not biodegradable (Muthu et al., 2011). Muthu 
et al. (2011) investigated the ecological footprint of various forms of plastic bags and 
concluded that the most important factor is reuse, followed by recycling. It is 
important that people be encouraged to reuse their bags as many times as possible 
and then, at the end stage, recycle them. It is notable that, despite the success of a 
change in policy in South Australia, there has been a failure to change bag laws 
nationally. 
Perhaps the most successful intervention, to date, has been in Ireland. In 2002 
the Irish Government introduced a tax on plastic shopping bags of 15 Euro cents 
(about 18 cents in Australian currency) (Convery, McDonnell, & Ferreria, 2007). 
The tax was widely popular and resulted in a 90% reduction in the use of plastic 
shopping bags in less than five years. In fact, Convery et al. suggested that to remove 
the tax would be political suicide. The implementation of the tax was achieved 
through collaboration with key stakeholders, including members of the retail 
industry, Local and National Government officials, and members of the public. 
Convery et al. noted that implementation costs were low and that there have been 
significant environmental benefits, in the form of improved streetscapes and reduced 
pollution. In the absence of legislation, however, Cherrier (2006) suggests that the 
decision to shop with reusable bags is closely tied to social or moral norms and to the 
formation and maintenance of self-identity; which are among the additional 
constructs included in this study. Therefore, the current study represents a timely 
opportunity to clarify the influence of TPB based constructs, such as attitudes and 
perceived behavioural control, as well as conscience based (moral) norms and self-
identity, on the choice to shop with reusable bags. 
3.4 ADDITIONAL CONSTRUCTS OF INTEREST 
There are a number of constructs which have been shown to contribute to an 
explanation of environmentally friendly behaviours. For example, as it has been 
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demonstrated that many people perceive that environmental issues are ‘out there’ and 
affect ‘others’ (Uzzell, 2000), it makes sense that altruism, or environmental 
conscience, has been found to predict behaviours such as recycling (Hopper & 
Nielsen, 1991) and switching off lights (Cleveland et al., 2005). Constructs such as 
environmental concern and willingness to sacrifice for the sake of the environment 
have also been associated with general measures of environmentally friendly 
behaviour (Minton & Rose, 1997 Oreg, S., & Katz-Gerro, T. (2006) and have been 
included in international surveys (Olofsson & Öhman, 2006). Identity reflects core 
values (Fishbein & Ajzen, 2010) and, having a green identity, has been associated 
with a wide range of environmentally friendly behaviours (Fielding et al., 2008; 
Kiesling & Manning, 2010). Scepticism is of interest because it may stand in the way 
of people engaging in environmentally friendly practices (Tobler et al., 2012) and 
because, the degree of scepticism within a community may have political and policy 
implications (Antilla, 2005). While some of the following constructs may contribute 
to an overall, TPB based, theoretical model of environmentally friendly behaviours, 
others may have utility due to their relevance for policy or be of interest to local 
governments or public health professionals. As each construct is addressed, its utility 
for the current research will be discussed. 
3.4.1 ENVIRONMENTAL ALTRUISM 
Given that people frequently fail to see how environmentally friendly 
behaviours will benefit them personally (Uzzell, 2000), it is not surprising that 
altruistic, or conscience based, norms and ideals may be an important predictor of 
environmentally friendly behaviour. Indeed, Hopper and Nielsen (1991) found that 
altruistic norms predicted recycling behaviour and Karpiak and Baril (2008) found 
that moral reasoning, or conscience, predicted a measure of environmental attitude 
(ecocentrism) which has been shown to predict environmentally responsible 
behaviour. According to Schwartz (1970), altruistic behaviour is motivated by two 
criteria. First, individuals must believe that their actions have consequences for 
others and, second, the individual must take personal responsibility for the 
consequences of action or inaction. Clark, Kotchen and Moore (2003) found that 
general questions addressing Schwartz’s criteria were able to predict participation in 
a green electricity program. Using this criterion, one might ask whether or not people 
consider it their responsibility to do all they can to protect the environment. In other 
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words, to what degree does their conscience drive them to behave in environmentally 
friendly ways?  
Cleveland et al. (2005) found that a measure of biospheric-altruism predicted 
keeping a car well-tuned, turning off lights before leaving the house, washing clothes 
in cold water, and a number of other environmentally friendly behaviours. However, 
their measure did not predict other behaviours such as walking for transport or 
purchasing energy efficient light bulbs. The measure they used differed from the 
example above, rather, it consisted of four negatively worded items such as ‘there are 
so many trees that there is no need to recycle paper’. Corbett (2005) proposed a 
model of environmentally friendly behaviour and found that self-interest (believing 
that environmental pollution was harming their own health) and personal moral norm 
(believing that it is their moral responsibility to do their part to limit air pollution) 
were the strongest predictors of willingness to engage in environmentally responsible 
behaviour.  
Recently, Elgaaied (2012) conducted a focus group asking, ‘What are the main 
differences between those who recycle and those who do not?” Elgaaied then 
followed up the elicited beliefs with a quantitative survey (n = 276). She found that 
anticipated guilt was the factor most highly correlated with recycling behaviour, and 
that anticipated guilt was more highly correlated than environmental concern, 
awareness of negative consequences or knowledge of facilitating factors. As it is 
violation of personal moral norms that leads to feelings of guilt (Schwartz, 1970), 
this study further supports the use of a measure of environmental altruism in the 
current research.  
Environmental altruism has been raised in the context of applying health 
behaviour theories to environmentally friendly behaviour. In the context of Social 
Cognitive Theory, altruism, or conscience driven behaviour, is modelled in the home 
(Hoffman, 1975). The construct relates to the ‘values’ aspect of Value-Belief-Norm 
theory (Stern, 2000); and Arvola et al. (2008) and Olsen et al. (2010) have suggested 
that it is a necessary inclusion in the TPB when predicting environmentally friendly 
behaviour. To lend further support to this suggestion, a meta-analysis which based on 
57 samples found that personal moral norm (altruism) was the third most significant 
predictor of environmentally friendly behaviour, behind attitudes and perceived 
control (Bamberg & Moser, 2007). Based on the argument, presented in this thesis, 
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that many people see environmental issues as something that is ‘out there’ rather than 
‘in their own back yard’, and report feeling that they are relatively powerless to make 
a difference (Uzzell, 2000), it is very likely that the addition of a measure of 
environmental altruism will contribute to the predictive power of the TPB in the 
current study.  
3.4.2 ENVIRONMENTAL CONCERN AND CONCERN ABOUT CLIMATE 
CHANGE 
Environmental concern has been prominent in the research literature for the 
past forty years (Royne, Levy, & Martinez, 2011) and refers to feelings held by 
people in regards to environmental issues. As shall be reviewed below, 
environmental concern has frequently been associated with willingness to sacrifice 
for the environment (Oreg & Katz-Gerro, 2006) or willingness (or intention) to 
engage in environmentally friendly behaviours (Ohtomo & Hirose, 2007; Royne et 
al., 2011). Environmental concern has also been found to predict environmentally 
friendly behaviour, independently, along with altruism and efficacy (Straughan & 
Roberts, 1999). 
Royne, et al. (2011) examined demographic factors along with seven different 
elements of environmental concern, which were first identified by Zimmer, Stafford, 
and Stafford (1994). The seven dimensions were concern for waste, wildlife, 
biosphere, popular issues (such as overpopulation), health, energy, and 
environmental technology. They found that, of the seven elements, only concern 
about managing and reducing waste was predictive of willingness to spend money on 
an eco-friendly product. Other predictors were age and ethnicity. In cross-national 
studies, based on data from the ISSP, Olofsson and Öhman (2006) considered the 
contributions of gender, age, education, urban/rural and political affiliation and 
general beliefs about environmental concern. They found that general (value based) 
beliefs, education and political orientation were the strongest predictors of 
environmental concern.  
Straughan and Roberts (1999) modeled purchasing of environmentally friendly 
products and found that age, sex and education were important predictors; together 
predicting 9% of the purchasing behavior. However, far more important were 
altruism, environmental concern and efficacy, which together predicted close to 40% 
of purchasing behavior. Minton and Rose (1997) investigated the roles of 
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environmental concern and personal and social norms in predicting three 
environmentally friendly behaviors and six behavioral intentions. They found that 
environmental concern best predicted intention; however it was personal moral 
norms (synonymous with environmental altruism) that predicted actual behavior. 
It is clear that concern about the environment, or about environmental issues, is 
relevant to this thesis, practically and politically. However, each of the studies, 
described above, have defined and operationalized concern differently. Of note, 
Minton and Rose (1997) concluded that environmental concern is essentially a 
general measure of attitude towards the environment; which is in keeping with the 
findings by Olofsson and Öhman (2006), that it is predicted by underlying beliefs. 
Thus, environmental concern would likely be redundant in the context of a traditional 
TPB based model. However, including a measure of concern about climate change 
would provide meaningful and relevant feedback to local governments and policy 
makers.  
Concern about the risks associated with climate change has been assessed in 
the New York City global warming survey (Leiserowitz, Shome, Marx, Hammer, & 
Broad, 2008) and in a cross national survey conducted by Akerlof et al. (2010). The 
measure used in both of these studies has nine items which include a general 
question asking ‘How concerned are you about climate change?’ The measure also 
asks how likely it is that a range of threats, including worldwide water shortages and 
an increased rate of serious disease, will occur during the coming 50 years. The 
findings from these surveys can illuminate the areas of greatest concern for members 
of the public. For example, among the Maltese, it was believed that increased rates of 
disease would be the most likely consequence of climate change (Akerlof et al., 
2010). Interestingly, residents of New York City believed they would be more likely 
to experience, more heat waves, loss of power, and storms, hurricanes or tornados 
(Leiserowitz et al., 2010). Local governments and policy makers can use knowledge 
about current levels of concern to guide their community engagement activities and 
to assess the likely acceptance of policy based measures, such as the carbon 
emissions trading scheme. 
3.4.3 GREEN IDENTITY 
Whitmarsh (2009) pointed out that identity is strongly related to conservation 
behaviour. Kiesling and Manning (2010) found that identity as a green gardener 
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significantly predicted ecological gardening. Whitmarsh and O’Neill (2010) found 
that green identity provided some buffer for the spill-over effect, such that those who 
identified as ‘green’ were more likely to maintain environmentally friendly 
behaviour across contexts; although this still did not hold in all situations. Herter, 
Costa-Pinto, Borges and Nique (2011) investigated a proposed interaction between 
identity and norms in predicting the purchasing of recycled or regular paper. Their 
study showed that having a stronger green identity activated the motivation to 
comply with collective, but not individual, norms.  
Social identity theory has been used to augment the TPB and, while in theory it 
would influence behaviour through attitudes, it has been demonstrated as an 
independent predictor of environmental activism (Fielding, McDonald et al., 2008). 
In their study looking at riparian zone management, Fielding, Terry et al. (2008) 
demonstrated the usefulness of augmenting the TPB with a measure of social 
identity. Similarly, self-identity is an independent predictor of identification as a 
‘green consumer’, over and above TPB predictors (Sparks & Shepherd, 1992).  
Castro, Garrido, Reis and Menezes (2009) studied the decision to recycle metal 
and separated participants into two groups, according to how ambivalent they were 
about recycling. They used a TPB based model, augmented with ecological self-
identity. The measure of ecological self-identity asked participants to indicate on a 
five point scale the degree to which they thought of themselves as someone with 
ecological concerns, whether they recycle metal waste because they feel they are 
contributing to protection of the environment and whether they think of themselves 
as someone who is actively committed to the environmental cause. Castro et al. 
found that, while behavioural intention from the TPB only predicted recycling 
amongst those who were more ambivalent (less likely to recycle), ecological self-
identity predicted recycling behaviour regardless of how ambivalent participants 
were about recycling metal. 
Nigbur, Lyons and Uzzell (2010) used a test-retest style study to explore the 
addition of both personal norms (environmental altruism) and self-identity to a TPB 
model, which included descriptive norms. The behaviour they were investigating was 
recycling. They found that personal norms (conscience driven) and descriptive norms 
predicted behaviour, whereas injunctive norms did not. They found that social 
identity, measured with items such as ‘engaging in recycling is an important part of 
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who I am’, was a significant and independent predictor of behaviour. This literature 
demonstrates that identifying as ‘green’ plays a part in determining participation in 
environmentally friendly behaviour; and that it appears to be an independent 
predictor within the TPB. Therefore, it is included in this thesis, partly because it has 
been demonstrated that it is an independent predictor of environmentally friendly 
behaviour and partly because most of the studies testing the role of identity have 
been restricted to the behaviour of recycling and this thesis plans to explore different 
types of household behaviours. 
3.4.4 KNOWLEDGE 
Knowledge is generally presumed to be a predictor of attitude (Neira, 
Bertollini, Campbell-Lendrum, & Heymann, 2008). Theoretically, greater knowledge 
about a particular action would predict a more positive attitude and a more positive 
attitude would predict greater engagement in a particular behaviour (Fishbein & 
Ajzen, 2010). Knowledge has been found to be a strong predictor of a composite 
measure of 17 environmentally responsible consumer behaviours such as purchasing 
locally made products, not eating meat for moral or environmental reasons and 
reusing plastic bags (Mobley, Vagias, & DeWard, 2010) and was associated with 
concern for the environment and efficacy to act (Milfont, 2012).  
Milfont (2012) used three waves of longitudinal survey data from New Zealand 
to explore the links between knowledge, concern for the environment and efficacy to 
act. Milfont found that the influence of knowledge on self-efficacy to take action was 
mediated by concern about ecological issues, such that increases in knowledge led to 
increases in concern which then led to more perceived efficacy and a greater sense of 
environmental responsibility. Karr et al. (2007) have suggested that increasing 
knowledge about the risks associated with chemical usage round the home and 
garden is necessary to change people’s behaviour with these chemicals. Further, 
Little (2009) suggests that the citizen needs to be understood as a ‘knowledge using 
person’, and that useful and appropriate information should be provided to people so 
they can make informed decisions about their use of and exposure to toxic pollutants. 
However, it is not just members of the general public who require knowledge to act. 
It has already been noted that lack of knowledge about climate change prevents 
council officers from facilitating environmentally sustainable action in their local 
communities (Maibach, Chadwick et al., 2008).  
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Having a green self-image and engaging in more knowledge seeking was 
associated with purchasing a hybrid car (Oliver & Lee, 2010) and was important for 
predicting responsible environmental behaviour amongst recreational boaters 
(Cottrell, 2003). Further, Barr (2007) found that while recycling behaviours were 
predicted by normative pressure, reducing and reusing behaviours were predicted, 
amongst other factors, by knowledge. General environmental knowledge predicted 
wastepaper recycling in a study that used an augmented TPB model, independent of 
other TPB constructs (Cheung et al., 1999). However, greater knowledge about 
environmental issues may not always lead to more environmentally friendly 
behavior. Research findings suggest that it does not play a role in predicting whether 
consumers will purchase environmentally friendly products (Laroche, Bergeron, & 
Barbaro-Forleo, 2001). 
While there is some evidence that knowledge can be used to augment the TPB 
(Cheung et al., 1999), this is not recommended by Fishbein and Ajzen (2010); as, 
according to the TPB, knowledge is considered to be a background factor. It is, 
however, appropriate to include a measure of knowledge about climate change in the 
current study, as knowledge is related to behaviour. This information will highlight 
the degree to which residents of South East Queensland feel informed about climate 
change. The inclusion of this measure will also allow public health officials and 
policy makers to gauge the relationships between knowledge provision and 
environmental action.  
3.4.5 SECPTICISM 
Scepticism about climate change has been discussed in detail in Chapter 2. 
Essentially, there has been an ongoing debate, largely in the media, and to a lesser 
extent in the scientific literature, regarding whether observed climate change is (a) a 
true reflection of climatic conditions and (b) whether the observed warming effect is 
anthropogenic (human induced) (Antilla, 2005). The larger body of scientific papers 
and government reports have concluded that warming is occurring and that it is due 
to human activity (Garnaut, 2011; Maunsell Australia Pty Ltd., 2007); however, 
media coverage still tends to include all views and, as a result, the public is often 
confused or ‘sceptical’ in regards to climate change (Sudhakara Reddy & Assenza, 
2009). 
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This scepticism has a number of implications for people’s willingness to 
engage in environmentally friendly behaviours. One implication relates to the earlier 
discussion of Protection Motivation Theory and risk assessment. It is known that fear 
based messages tend to leave people feeling overwhelmed and powerless (O'Neill & 
Nicholson-Cole, 2009), and climate change projections tend to herald dramatic 
changes, which threaten human health and systems globally (IPCC, 2007). Another 
implication is that scepticism may be preventing people from engaging with 
environmental issues completely (Ockwell et al., 2009), even though there are many 
environmental challenges which threaten human health yet have nothing to do with 
climate change. For example, based on perceived associations between climate 
change and more general environmental issues, people may not be willing to reduce 
plastic bag consumption, which contributes to a build-up of plastic refuse and toxins 
in the worlds’ oceans (Moore, 2008), or minimise the use of harmful pesticides in the 
home and in agriculture (Karr et al., 2007). 
Scepticism has been found to be closely linked to political affiliation, such that 
scepticism is associated with the more conservative political parties (Tickner & 
Raffensperger, 2001), while the liberal side of politics tends to be more concerned 
with environmental issues (Tickner & Raffensperger, 2001). This dichotomy may be 
less pronounced in Australia than it is in the US (Bates, Green, Leonard, & Walker, 
2012); however environmental issues are still highly politicalised, and politicisation 
of the environment has implications for policy, for the future of the environment and 
for human health. It would be of interest to investigate the degree to which residents 
of South East Queensland are sceptical of climate change and the degree to which 
this scepticism is related to their engagement in environmentally friendly behaviours.  
3.4.6 WILLINGNESS TO BEAR THE COST 
Royne, Levy and Martinez (2011) explored willingness to pay more for 
environmentally friendly products. They found that willingness does predict 
behaviour; although willingness varied by age, gender and income. ISSP data 
suggests that willingness to bear the costs of protecting the environment was already 
quite high in Australia in 1993; fifty percent were willing to pay much higher prices, 
thirty-eight percent were willing to pay much higher taxes; and forty-two percent 
were willing to take a cut in their standard of living (Frizzell & Pammett, 1997). 
These statistics may be much higher now as, in American research, it was 
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demonstrated that public willingness to bear the costs of climate change, by paying 
more on electricity bills, increased by 50 percent in a three year period between 2003 
and 2006 (Curry, Ansolabehere, & Herzog, 2007). Layton and Levine (2003) have 
also demonstrated that the public’s willingness to pay in order to curtail 
environmental damage has been increasing annually. Curry et al. (2007) suggested 
that this increase is likely due to an increase in knowledge about the seriousness of 
climate change amongst the general public.  
The ISSP (2012), which surveys citizens across as many as 48 member 
countries, has used willingness measures for their environmental surveys in 1993, 
2000 and 2010. Items asked about willingness to pay much higher prices, much 
higher taxes and accept a cut in standard of living, in order to protect the 
environment. Willingness items from the ISSP have been found to be associated with 
environmentally friendly behaviours such as recycling, walking for transport and 
environmental citizenship (Oreg & Katz-Gerro, 2006). However, the items are most 
often used as a dependent variable in place of actual behaviour (Laroche et al., 2001). 
By way of example, Jansson, Marell and Nordlund (2010) examined curtailment of 
car use and adoption of green vehicle innovation amongst Swiss car owners. They 
operationalized their outcome variables in terms of willingness to curtail and 
willingness to adopt green innovations, rather than actual behaviour, and found that 
biospheric values, sense of responsibility for one’s effect on the environment, and 
personal moral norm, along with habit, explained approximately 20 percent of 
variance in willingness to curtail and approximately 30 percent of variance in 
willingness to accept green innovation. 
Wilson and White (2008) explored the beliefs that predicted either willingness 
or intention to integrate complementary and alternative therapies into psychological 
treatment and found that attitudinal, normative and control beliefs from the TPB 
were more likely to predict a measure of behavioural willingness than a measure of 
behavioural intention. Further, a number of studies and models have used willingness 
as a direct predictor of behaviour, within a TPB context, rather than using intention 
(Oreg & Katz-Gerro, 2006; Rivis, Sheeran, & Armitage, 2006). In these contexts, 
willingness has proven to be just as valid an independent predictor of 
environmentally friendly behaviour as intention. Further, as mentioned above, 
willingness is frequently cited as a dependent or outcome variable for indicating 
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environmentally responsible behaviour (Brouwer, Brander, & Beukering, 2008; 
Laroche et al., 2001; Tobler et al., 2012).  
Despite the fact that willingness has been demonstrated to be a suitable 
substitute for intention in the TPB, it is generally used as such in the context of high 
risk behaviours (Gibbons, Gerrard, Blanton, & Russell, 1998; Wilson & White,    
2008). Hamzaoui-Essoussi and Linton (2010) assessed the relative risk of purchasing 
a range of environmentally friendly products (e.g. re-treaded tyres) and found that 
perceived risk was an important determinant of willingness. As this thesis is focused 
on household and individual level behaviours, which are safe and accessible, there is 
no justification for using willingness instead of intention within the TPB model. 
However, willingness to sacrifice for the sake of the environment has policy 
implications, most notably in relation to public acceptance of such measures as the 
Carbon Emissions Trading Scheme. It will be valuable to be able to report general 
willingness to sacrifice for the sake of the environment to local government officers 
and policy makers. It will also be interesting to assess whether this willingness to 
bear the costs relates to environmentally friendly household actions. To assess this, 
the willingness items from the ISSP will be utilised in this thesis. 
There have been two reasons for summarising the above constructs which have 
been found to be related to environmentally friendly behaviour. One of the reasons 
was to identify appropriate constructs with which to augment the Theory of Planned 
Behaviour. The final aim of this thesis is to build an augmented TPB based model to 
explain environmentally friendly behaviour, by developing a generalised model 
which might explain a range of environmentally friendly behaviours and then 
comparing that model to a number of behaviour specific models. The two most likely 
constructs, identified above, were green identity and environmental altruism. The 
second reason was motivated by a desire to further meet the needs of local 
government and public health collaborators, who have a vested interest in public 
opinion. Constructs such as climate scepticism, environmental concern, knowledge 
about climate change and willingness to sacrifice for the sake of the environment 
would all be of interest to policy makers and public health professionals. . 
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3.5 CONSIDERING DEMOGRAPHIC INFLUENCES ON 
ENVIRONMENTAL BEHAVIOUR 
While psychological variables have been found to offer more explanatory 
power than demographics across a range of environmentally friendly behaviours 
(Oreg & Katz-Gerro, 2006), such as recycling (Barr, 2007), adopting green 
innovation (Jansson et al., 2010) and willingness to spend more on environmentally 
friendly products (Royne et al., 2011), it is still important to understand the 
contribution of demographic factors. An understanding of the influence of 
demographics can guide social marketing campaigns and interventions (D’Souza, 
Taghian, & Khosla, 2007). Also, it is likely that individual environmentally friendly 
behaviours will be influenced by demographic factors in different ways. For 
example, it is known that walking for transport is more common amongst lower 
income groups (Turrell et al., 2010). Plastic bag consumption in China, on the other 
hand, was found to differ by gender, age, education and income, as well as family 
size and whether those surveyed were from an urban or rural area (He, 2012).  
Olofsson and Öhman (2006) explored how general beliefs and socio-
demographic factors influence attitude towards the environment, willingness to 
sacrifice for the sake of the environment, and political behaviour, across four nations. 
Their findings suggest that psychological predictors (general beliefs) are strongly and 
consistently predictive, but that demographic factors also play a role. In particular, 
they found that having a higher level of education was consistently predictive but 
that older age and being female were important predictors in some countries but not 
in others. Olofsson and Öhman suggest that combining demographic and 
psychological factors in studies can lead to a deeper understanding of environmental 
concern.Further, D’Souza et al. (2007) performed market segmentation cluster 
analysis, and found that factors such as income, education and gender are all related 
to green purchasing intentions. They suggested that marketing efforts should take 
into account demographic profiles of their target audience. Four demographic 
factors, gender, age, income and education, consistently appear in the literature 
relating to household environmental behaviours and their contributions will be 
outlined below.  
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3.5.1 GENDER 
Gender is perhaps the most salient of the demographic indicators. It has been 
suggested that males and females share and process knowledge differently (Palmer & 
Wadley, 2007) and that, while men possess more knowledge about the environment, 
women tend to be more concerned about environmental issues (Lee, 2009). In a 
population wide, cross-nation, study, Olofsson and Öhman (2006) found that gender 
predicted attitude towards the environment in Norway and Sweden but not Canada or 
the US. They found that gender predicted willingness to make financial sacrifices for 
the sake of the environment in Canada only, and predicted political behaviour, such 
as signing a petition or donating money, in Canada and the US, but not in Norway or 
Sweden. This cross-national study illustrates the inconsistencies in findings relating 
to gender and environmentally friendly behaviour. 
While gender has been widely studied in the literature, its influence is often not 
as strong as expected (Straughan & Roberts, 1999). Straughan and Roberts (1999) 
have suggested that, while women are more concerned about environmental issues, 
gender only appears to impact on the performance of some behaviour’s. By way of 
example, Carlsson-Kanyama and Lindén (1999) found that women do not travel as 
much as men and are more likely to use public transportation, and Lee (2009) found 
that, in a sample of adolescents from Hong Kong, females consistently scored higher 
on a range of attitudinal, concern and behaviour measures. Mobley et al. (2010) 
found that gender was a significant predictor of environmentally responsible 
behaviour, until psychological factors including environmental concern and 
environmental world view, were taken into account, which is understandable, 
considering that gender was associated with both of these constructs. Jansson et al. 
(2010) found no gender effect for either curtailment of car use or adoption of green 
vehicle innovations and Royne et al. (2011) found no effect for gender in predicting 
willingness to spend more on environmentally friendly products.  
3.5.2 AGE 
In their cross-nation study, Olofsson and Öhman (2006) found that younger age 
predicted a more positive attitude towards the environment in Canada, the US and 
Norway, but not in Sweden. They found that older age predicted greater willingness 
to make financial sacrifices for the sake of the environment in the US and Norway 
and only weakly predicted political behaviour, such as signing a petition or donating 
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money, in the US, but did not predict such behaviour at all in other countries. In their 
study exploring willingness to pay more for eco-friendly products Royne et al. 
(2011) found that younger people were willing to spend more than older people. 
Royne et al. suggest that age is a critical consideration when seeking to understand 
attitudes and behaviour, because it allows for an understanding of how desires and 
needs change over the life span. For example, in terms of climate change, many older 
people may not be concerned about impacts that are predicted for 50 years’ time, as 
they would not expect to be living. However, they may be concerned about the world 
they will leave for their descendants. This emphasises the importance of including a 
measure of environmental altruism. On the other hand, there is evidence to suggest 
that the effects of climate change are already being felt (Ebi, 2008) and that older 
individuals are more likely to suffer from heat related morbidity and mortality (Ebi, 
2008). 
Straughan and Roberts (1999) found that age remained a significant predictor 
of green consumer behaviour, even when altruism was controlled for. Older age has 
been found to be independently associated with a greater willingness to reduce waste 
(Barr, 2007). D’Souza et al. (2007) found that older people were more likely to think 
that big companies should reduce their pollution and that the government should do 
more to safeguard the environment. Younger people also agreed with these measures 
but indicated that concern for the environment should not stand in the way of 
progress. While in no way conclusive, the above literature indicates that older people 
are more likely to endorse top-down efforts to reduce pollution, while younger 
people are more likely to adopt individual environmentally friendly behaviours. 
3.5.3 INCOME 
Higher income groups are more likely to engage in health enhancing 
behaviours (Cutler & Lleras-Muney, 2010); but are also more likely to be the 
perpetuators of environmentally destructive behaviours, such as using large amounts 
of household electricity (Souza et al., 2009; van den Bergh, 2008), and using high 
emission forms of transport; such as airplanes (Carlsson-Kanyama & Lindén, 1999). 
Jansson et al. (2010) found that education, income and living status all contributed to 
the adoption of green vehicle innovation, over and above psychological factors, 
including values, beliefs and norms. Further, participation in a green electricity 
program was predicted by two psychological factors; altruism and environmental 
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concern, and by two demographic factors, household size and income (Clark et al., 
2003). Margai (1997) investigated a public outreach program aimed at increasing 
recycling amongst lower income groups in East Harlem, New York. Recycling 
increased across the course of the program; however, it was significantly less 
successful amongst participants living in public housing units – as they lacked the 
physical and environmental resources to support meaningful and permanent 
behaviour change. 
Climate change is projected to produce the severest health consequences 
amongst the poorest people (St Louis & Hess, 2008). For example, older people on a 
low income may not have access to air conditioning during a heat wave, which may 
lead to premature death. This vulnerability for the poorest people is despite the fact 
that most of the environmental damage stems from the actions of the wealthiest 
people (St Louis & Hess, 2008). Higher income is associated with higher levels of 
consumption – and therefore with higher greenhouse gas emissions. Druckman and 
Jackson have modelled lower consumption household budgets and estimate that such 
a scenario could result in a 37 percent reduction in household emissions (2010). 
Røpke (1999) suggests that the culture of consumption in the US and some other 
developed nations is a major contributor to global environmental challenges. Røpke 
questions why increased production tends to lead to higher incomes and more 
consumerism, rather than to lifestyle improvements and more leisure time. He 
suggests that, along with social norms, the structure of the economy fosters this, 
ultimately destructive, pattern 
It is clear that higher income groups are the largest perpetrators of 
environmental damage (St Louis & Hess, 2008). However, people on a higher 
income are also more likely to embrace behaviour change (Margai, 1997) and to 
support green initiatives (Clark et al., 2003). Straughan and Roberts (1999) suggest 
that market segmentation should be based on both psychological and demographic 
constructs. A consideration of income in this thesis will allow an exploration of its 
moderation effects on the relationships between psychological factors and 
environmentally friendly behaviour. This, in turn, may inform social marketing 
efforts; so that interventions may have maximum impact, depending upon whether 
low income groups or high income groups are being targeted.  
 75 
Chapter 2: Background and Context 75 
3.5.4 EDUCATION 
As with income, those with a higher education are more likely to engage in 
health enhancing behaviours (Cutler & Lleras-Muney, 2010); In their cross-nation 
study, Olofsson and Öhman (2006) found that higher education consistently 
predicted a more positive attitude towards the environment, greater willingness to 
make financial sacrifices for the sake of the environment and performance of 
political behaviour in all four of their surveyed countries. Jansson et al. (2010) found 
that, out of age, gender, education, income and living status (living single or co-
habiting), only education predicted curtailment of car use; which is interesting, 
considering the construct they measured tapped into walking for transport, which 
other research has shown to be associated with lower household income (Turrell et 
al., 2012).  
Syme, Nancarrow and Jorgensen (2002) demonstrated that a higher education 
was a significant predictor of responsibility for the environment, outside of one’s 
own community area. This sense of responsibility relates to environmental altruism, 
which has been discussed above. Jansson et al. (2010) found that education, income 
and living status all contributed to the predicted green vehicle innovation, over and 
above psychological factors, including values, beliefs and norms. 
In seeking to describe ‘the green consumer’, Finisterra Do Poco, Barata 
Raposo and Filho (2009) found that higher education groups scored highly on all 
measures of environmental attitude and behaviour, but that those with more 
education were less likely to believe the content of advertising and marketing 
campaigns. In another study by Semenza et al. (2008), those with higher education 
were more likely to have changed their behaviours in order to engage in mitigation. 
Behaviours changed included reducing energy use, and petrol consumption, and 
recycling more. This education effect was found to be independent of a 
psychological measure of concern about climate change. 
As has been described above, it is important to consider both psychological and 
demographic factors if we are to understand the factors which influence 
environmentally friendly behaviour. While it is clear that psychological factors tend 
to explain more variance in environmentally friendly behaviour, the inclusion of 
demographics allows for an understanding of market segmentation. Thus, as well as 
providing a profile of participants in this research, the inclusion of demographic 
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constructs will allow for an exploration of moderation effects between psychological 
constructs and behaviour. This exploration of the moderation effects of 
demographics, within TPB based models, addresses the third, and final, aim of this 
thesis. 
3.6 SUMMARY AND RESEARCH AIMS 
The primary contribution of psychology, in terms of informing interventions, is 
its application of theory (Glanz & Bishop, 2010) and this review summarised the 
theoretical approach used in this thesis. A selection of key theories which are 
applicable to exploring environmentally friendly behaviour were reviewed and it was 
demonstrated that the TPB offers a suitable and appropriate framework for research 
into underlying beliefs and cognitive pathways (Fishbein & Ajzen, 2010). Based on 
this, the following section dealt specifically with the TPB. This section highlighted 
that the TPB allows for two main types of analyses. The first of these involves 
conducting qualitative pilot studies and then following these up with larger, 
quantitative, surveys, making it possible to identify salient behavioural, normative 
(injunctive) and normative beliefs which can be utilised in targeted interventions 
(Fishbein & Ajzen, 2010). Descriptive norms, which refer to the perceived action of 
salient referents, have been found to be important predictors of environmentally 
friendly behaviour and are a new inclusion in the TPB (Fishbein & Ajzen, 2010; 
Goldstein, Cialdini, & Griskevicius, 2008). An assessment of these beliefs, so that 
they can be shared with key stakeholders for use in interventions and social 
marketing, forms the second aim of the research (Aim 2)  
The second type of analyses typically employed within the context of the TPB 
is building augmented theoretical models. It is known that positive environmental 
attitudes do not necessarily lead to environmentally conscientious behaviour and 
current understandings around the conditions that do encourage this behaviour are 
unclear. While some constructs have been found to be related (e.g. environmental 
altruism and green-identity) the ways that these interact with each other and with 
traditional TPB constructs requires further investigation. The building of an 
augmented model to address environmentally friendly behaviour was presented as 
the final aim of the research. It is anticipated that a general model, as well as 
behaviour specific models will be proposed (Aim 3).  
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The fundamental objective of this thesis is take a cross-discipline and 
collaborative approach to identify the psychological mechanisms driving 
environmentally friendly behaviour. The cross-discipline approach will utilise public 
health methods (to maintain a focus on end users and to establish population 
generalisability) and psychological theory (to better understand motives underlying 
behaviour). The research will also involve extensive community collaboration. By 
exploring public conscientiousness about sustainable living and by highlighting 
pathways through which people can optimize their environmentally friendly, and 
ultimately health enhancing, behaviours, individuals and communities can work 
towards the healthiest possible future. Moreover, there is a particular interest in 
identifying those predictors that may lend themselves to public health promotion and 
community based intervention programs. Thus, a priority of the research is to answer 
real word problems and then to feedback findings to key stakeholders. As well as 
identifying these beliefs, another advantage of taking a theory based approach is the 
capacity to build predictive models of environmentally friendly behaviour. The aims 
of this thesis are to: 
1. Take a cross-discipline and collaborative approach to research 
a. By using theory from the discipline of psychology and methods 
from the discipline of public health. 
b. By consulting with the community and key stakeholders from 
the beginning of the research process and then feeding relevant 
findings back to those key stakeholders. 
2. Explore and identify the TPB based salient beliefs which most strongly 
predict environmentally friendly behaviour. 
a. Including a measure of descriptive norms – which are new to 
the TPB but are predictive of environmentally friendly 
behaviour. 
3. Build an augmented TPB based model to explain environmentally 
friendly behaviour. 
a. First by developing a generalised model which might explain a 
range of environmentally friendly behaviours 
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b. Then comparing that model to behaviour specific models, 
c. And then exploring whether the behaviour specific models 
differ according to key socio-demographic indicators. 
This research is planned and conducted in such a way that meaningful, and 
relevant findings can be published in peer reviewed journals, presented at 
conferences and passed on to policy makers and other key stakeholders who may be 
able to use them. The following section outlines the methodological approach 
employed in addressing these specific aims and, by extension, the stated fundamental 
objective. 
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Chapter 4: Methods 
This chapter overviews the methods employed throughout this PhD research. 
The project initially involved a pilot survey and consultation with key stakeholders. 
A mail based survey, which asked about two specific behaviours, was designed and 
conducted. In the interests of broadening the scope of the research, as well as 
exploiting the advantages of paperless research, it was decided to extend the research 
with an internet based survey. Therefore, there were four target behaviours included 
in the final analyses. These behaviours were: walking for transport and switching off 
lights when not in use (mail) and shopping with reusable bags and switching off 
appliances at the wall when not in use (internet). As each of the surveys involved 
multiple steps (e.g. pilot, main survey and follow-up) and as additional procedures 
were included (such as consulting with key stakeholders), a tree diagram outlining 
the overall procedure employed across this research is presented below (Figure 4.1). 
In addition to this Chapter, the first paper included in this dissertation (Chapter 
5) also deals with the methods of the project, specifically focusing on the cross-
discipline and collaborative aspects. At the time this paper was submitted, the 
internet survey was not completed and so the paper only discusses the project in 
terms of the mail survey. Each of the individual publication chapters (Chapters 5 – 9) 
contains a methods section and some of this information will be duplicated within the 
papers. The purpose of this chapter is to bring all of this information together and 
provide a complete picture of the methods. The first section (below) consists of a 
statement of ethics approval. The second section describes the methodology of the 
mail based survey, including research design and methods, sampling and 
participants, instruments and measures, procedure and timeline, and, finally, the 
analytical plan. The third section contains the same information for the internet based 
survey. A brief summary and introduction to the following chapters is included in 
Section 4.4. 
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Figure 4.1. Diagram showing the procedure employed across the two surveys for the current project.  
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4.1 ETHICS 
Prior to any data collection, the university human research ethics committee 
approved the study (ref: 0900000650). Amendments and approvals for extension 
were sought and approved as required.  
4.2 THE MAIL SURVEY 
This section describes the methods employed for the mail based survey. First 
the research design is described (Section 3.3.1). This is followed by an overview of 
the sampling and participants (section 3.3.2) and the instruments (Section 3.3.3). 
Section 3.3.4 outlines the procedure employed and Section 3.3.5 briefly describes the 
analyses.  
4.2.1 RESEARCH DESIGN FOR THE MAIL SURVEY 
This survey employed a standard TPB cross-sectional, correlational, survey 
design. Following a qualitative pilot study, and in consultation with an expert panel 
and industry professionals, a self-administered mail survey was constructed and 
distributed to a random sample of 2000 residents of Brisbane and 1000 residents of 
the Moreton Bay Regional Council (MBRC) area. The survey, titled the Green 
Living Survey was primarily informed by the TPB. A second, follow-up survey was 
conducted four weeks after the receipt of a completed survey, which specifically 
asked about recent walking for transport and switching off lights. Due to some 
recipients receiving a follow-up survey with a printing error, which compromised the 
continuous nature of the walking data, walking for transport follow-up data were 
used in the belief based analyses (Chapters 6 and 7) but not in the structural models 
(Chapters 8 and 9). 
4.2.2 CONDUCTING A PILOT STUDY FOR THE MAIL SURVEY 
The pilot study, involved a qualitative structured email survey (Appendix A), 
which was informed by the TPB and asked 12 adults from South East Queensland 
about five specific environmentally friendly behaviours. For the Green Living mail 
survey that followed only two of these behaviours were included because the survey 
was quite large, which is frequently an issue with TPB based surveys (Fishbein & 
Ajzen, 2010). The choice of which target behaviours were included was based on a 
review of the literature, feedback from participants and discussion with the expert 
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panel. A thorough description of the instrument and overview of the analysis is 
presented in the relevant subsections below (4.2.6 and 4.2.7) 
Constructing the Mail Survey 
The Green Living Survey was initially constructed based on the results of the 
pilot study and following an extensive review of the literature. Once the Green 
Living Survey was drafted, it was sent out to an expert panel for comment. The 
suggestions of the expert panel were taken into consideration for the final version of 
the survey. A more detailed description of the variables included in the Green Living 
survey is presented in Section 4.3. A copy of the survey is included in Appendix C. 
4.2.3 CONSULTING AN EXPERT PANEL 
There were a number of reasons that an expert panel was consulted in the early 
stages of this project. First, it was important to ensure that the content of the survey 
was technically correct (using appropriate measures) and had good face validity. 
Another purpose was to forge alliances with State and Local Government 
representatives, so that findings would be relevant to these groups, meeting current 
needs, and so that channels would be opened for rapidly disseminating findings. The 
expert panel was conducted on three fronts: expert researchers (academics), industry 
experts, and State and Local Government representatives.  
First, six prominent researchers with experience in the TPB and the social-
psychological predictors of environmentally friendly behaviour were asked to 
comment on the survey content and methods. The researchers were from three 
universities: Queensland University of Technology, the University of Queensland 
and Griffith University. Responses were varied and ranged from the introduction of 
new constructs and recommending alternative scales, to improving the structure and 
format of the survey. Importantly, this provided outside assessment of the face 
validity and theoretical integrity of the survey. Hard copies of feedback from this 
expert panel are provided in Appendix B.  
There were two particularly important recommendations which came from this 
group. First, it was suggested to alter wording and some items so that there was less 
of a focus on climate change. While, after making the recommended changes, there 
was still some specific items which asked about knowledge and concerns around 
climate change, the bulk of the survey focused more on general environmental 
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issues. It is likely that this change contributed positively to the final response rate as 
much of the mail, email and phone based feedback from participants was focused on 
issues around climate change. In particular, much of the feedback was critical of any 
research which appeared to assume that human induced climate change was 
established fact. The second important recommendation was to avoid the use of the 
word ‘sustainability’ or the term ‘sustainable living’. This recommendation was 
based on the general nature of the term ‘sustainability’, which can refer to 
economics, business, and a wide range of other fields. While ‘sustainability’ is 
certainly a relevant and appropriate term within the context of this thesis, removing it 
from the mail survey likely avoided some ambiguity and helped to keep the items 
clearly focused. 
Specialists from major Australian energy providers (i.e. Energex, Energy 
Australia, Origin Energy) and researchers in the field of active transport (from the 
School of Public Health, Queensland University of Technology and the School of 
Human Movement Studies at the University of Queensland) were consulted in 
regards to the appropriateness of the outcome measures employed. Most of these 
contacts were conducted via telephone or email, therefore, no script or hard copy is 
available. It was noted by one energy consultant that, while a few individuals 
switching off lights would have very little impact on environmental quality, 
exploring and influencing the beliefs underlying these behaviours has the potential to 
change behaviours across society, thereby resulting in a significant reduction in CO2 
emissions. Another of the energy advisors provided explanatory wording for the 
outcome variable which asked about switching off lights when leaving a room; e.g. 
‘For incandescent lights this refers to switching off lights whenever you leave a 
room, even for a few minutes. For either the new compact fluros or traditional fluros, 
this refers to switching off lights if you are leaving a room for more than 15 
minutes’. This was an important clarification on an issue that was confusing for 
participants in the pilot study and for researchers involved in the study but lacking 
the necessary specific knowledge. 
Finally, a few representatives from State and Local Government were 
approached and asked to give feedback on the project. This process was particularly 
important as a major goal of the research was to produce results that would be 
practice and policy relevant. Consultation with Local and State Government 
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representatives could achieve two ends; first, providing feedback and contributing 
content for the survey and second, establishing collaborative relationships so that a 
feedback loop could be established facilitating the timely application of findings. As 
a result of discussions with a Senior Director from the State Government Office of 
Climate Change a number of additional items were added to the survey. These items 
explored the reasons people give for not adopting environmentally friendly 
behaviours. A transcript of some of the communications with the Senior Director of 
the Office of Climate Change (John Ridgway) is included in Appendix B.  
Efforts were made to establish contacts within Brisbane City Council, and 
several telephone conversations were conducted; however, council staff were 
hesitant to engage with the project, citing an unpredictable political climate. 
However, a collaborative relationship was formed with neighbouring Moreton Bay 
Regional Council (MBRC). Environmental officers from MBRC provided feedback 
on the content of the study and expressed a desire to maintain involvement 
throughout the project. Further, MBRC contributed additional funding ($4,000) to 
the project so that its scope could be extended to include the council’s boundaries. In 
addition, MBRC requested a report outlining the results so that the findings could be 
utilised for community engagement activities.  
At around the same time as the expert panel consultation process was 
underway, a media release, ABC radio interview, and subsequent article in a number 
of local papers, highlighting the project, resulted in two other local government 
organisations making contact and asking to be informed about the progress and 
results of the project. The following sub-section details the sampling considerations, 
sampling methods and participant characteristics for the mail survey. 
4.2.4 MAIL SURVEY SAMPLING 
As a direct result of the collaborative efforts described above, it was decided to 
include both Brisbane and Moreton Bay local government areas in the sample. In 
regards to sample size and statistical power, three types of analyses were anticipated. 
These were simple MANOVAs, multiple regression analyses and structural equation 
modelling.  
For MANOVA and regression analyses, a freeware program called G Power 
was utilised to calculate sample size requirement (Cunningham & McCrum-Gardner, 
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2007). The imputed effect sizes were low-end estimates based on the findings of the 
literature review. For a two tailed test with an alpha of .05, ten separate, belief based, 
measurements and an anticipated effect size of 10% of variance accounted for, the 
necessary sample size for the MANOVA analyses was 132. Based on the findings 
from the qualitative pilot, it was decided that no more than ten beliefs would be 
included for any specific behavioural construct. For a two tailed test with an alpha of 
.05, ten predictor variables and an anticipated effect size of 10% of variance 
accounted for, the necessary sample size for the Regression analyses was 254. The 
inclusion of ten predictor variables was considered sufficient, as this more than 
accounted for the standard TPB constructs and the planned augmenting variables. 
For a two tailed test with an alpha of .05, six predictor variables and an anticipated 
effect size of 10% of variance accounted for, the necessary sample size for the 
regression analyses was 119.  
Barrett (2007) and Goffin (2007) both report that calculations of statistical 
power and sample size for structural equation modelling are complex and beyond the 
computational capacity of most researchers. However, they suggest that a sample 
over 200 is generally acceptable. According to Stevens (2001), a rule of thumb is 15 
cases per predictor. Using this rule and taking a maximum number of possible 
predictors at 18, the sample size required would be 270. There is software available 
that can calculate sample size based on RMSEA fit indicies (Kim, 2005). Required 
sample size was first calculated based upon the basic TPB model with three 
additional predictors. In this case the required sample size was 1075 participants. For 
comparison, another calculation was conducted with all possible survey measures 
included. In this scenario required sample size was 471.  
According to the sample size calculations above, the maximum sample size 
required was 1075. Based on the statistical power requirements, council 
consultations, and the available budget, it was decided that an initial sample size of 
3000 would be appropriate, allowing for non-response. Data for a random sample of 
30,000 adults was requested and provided by the Australian Electoral Commission - 
it is compulsory to vote in Australia and so this represents an appropriate method for 
selecting a sample from the population. Individuals (N = 3000) were then randomly 
selected, 2000 from Brisbane and 1000 from Moreton Bay (overall response rate = 
41%, n = 1186).  
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4.2.5 PROCEDURE AND TIMELINE FOR THE MAIL SURVEY 
This section outlines the procedure employed in sending out surveys to 
participants, including order and timing of delivery. The implementation of the 
Green Living Survey was designed as closely as possible to conform to the Dillman 
method (Dillman, 2000), which is frequently utilised in public health research as this 
method has been found to elicit the highest response rates. All those selected were 
sent a pre-notice letter, informing them that a survey would be arriving in 
approximately one week and asking for their participation. One week later, the main 
survey was mailed to participants with a cover letter and herbal tea bag as a gratuity. 
Three weeks later a replacement survey with a cover letter was sent to anyone who 
had not returned a survey and four weeks after the return of completed surveys, 
participants were recontacted by either phone or mail and asked about their switching 
off lights and walking for transport behaviours over the preceding four weeks 
(Response Rate = 70 percent, n = 830). They were also asked if they would like 
feedback on the results of the survey. Twenty-six percent of participants, thirty-seven 
percent of those who responded to the follow-up survey, indicated that they would 
like feedback and provided contact details. Due to funding constraints, only those 
who provided email addresses were contacted and given details about the outcome of 
the project. 
4.2.6 INSTRUMENTS FOR THE MAIL SURVEY 
This section lists and briefly describes all of the instruments and measures used 
in this study. Where appropriate, a justification for the use and operationalization of 
measures is included; however, more detailed information about specific constructs 
and measures can be found in the methods section of each of the included papers. 
The instruments themselves can be found in the appendices at the end of this 
document. 
Mail Survey Pilot  
The initial pilot survey was a qualitative structured email survey (Appendix A), 
which was informed by the TPB (Fishbein & Ajzen, 2010). The survey asked about 
five specific behaviours: reducing consumption of red meat by at least half, 
increasing use of active transport by at least two trips per week, installing solar 
power or hot water to a residence, regularly buying local or organic produce, and 
switching off lights when leaving a room, even for a few minutes. Participants were 
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asked to report on the advantages and disadvantages of these behaviours, to list those 
individuals or groups they thought would approve or disapprove of these actions, and 
factors or circumstances that would make it easier or more difficult to perform these 
actions. The choice of which target behaviours were included in the quantitative 
survey was based on a review of the literature, the results of the pilot and on 
discussion with the expert panel. 
The Mail Survey Construction and Contents 
The mail survey was named the Green Living Survey and was initially 
constructed based on the results of the pilot study and following an extensive review 
of the literature. It draws on constructs from both the public health and psychology 
domains. TPB constructs specifically asked about switching off lights and walking 
for transport. Another section employed more of a public health approach and asked 
about such constructs as willingness to make sacrifices in order to protect the 
environment, pro environmental behaviour, and which actions, government or 
personal, would be necessary to achieve significant improvements in environmental 
quality. The final section asked about demographic characteristics such as date of 
birth, living arrangements and household income. A copy of the mail survey is 
included in Appendix C. A list of constructs measured, including a description of the 
construct, an example item and a brief explanation of how the construct is used, is 
included below. Reliability indicators for composite measures are included in the 
published papers where applicable. 
Four types of included variables are discussed below. First, there are standard 
TPB constructs, which are generally targeted towards a specific behaviour. For each 
of the target behaviours there was an introductory statement (e.g., clarifying when it 
would be appropriate to switch off lights or what travel time constitutes walking for 
transport) and, as there are no previously published standard statements for the target 
behaviours, these were designed specifically for this study. Each of the statements 
was reviewed by the expert panel and by other key stakeholders, such as electricity 
providers for the switching off lights statement. For switching off lights the statement 
was ‘For incandescent lights this refers to switching off lights whenever you leave a 
room, even for a few minutes. For either the new compact fluros or traditional fluros, 
this refers to switching off lights if you are leaving a room for more than 15 minutes. 
If you are unsure about the type of lights you have, please assume you have 
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incandescent lights.’ For walking for transport the statement was ‘This is not about 
walking that is purely for exercise or leisure. Rather, it is about walking to get to or 
from places, where you might otherwise use a car. A typical walking occasion would 
be at least 10 minutes in duration’. 
 Second, there are the two constructs - environmental altruism, and green 
identity - which were selected to augment the TPB based predictive models, based on 
a review of the literature, and which were used in the structural equation analyses in 
Chapters 8 and 9. Third, there are a number of additional constructs, which are 
known to have some impact on environmentally friendly behaviour, and which were 
included based on a review of the literature and/or at the request of key stakeholders. 
These constructs, which include knowledge, environmental concern and willingness 
to sacrifice for the sake of the environment, were primarily used in the report to 
MBRC and add to an overall understanding of the predictors of environmentally 
friendly behaviour. Finally, a number of demographic measures were included in the 
study. The demographic constructs allowed for an understanding of the profile of 
respondents (see Table 4.1) and were also used to explore moderation effects within 
the structural equation models presented in Chapters 8 and 9. 
TPB Measures 
Behavioural Beliefs. This construct consists of a range of items – elicited from 
the TPB based qualitative pilot study - with several items for each of the target 
behaviours. Behavioural belief items for switching off lights were pre-empted with 
the statement ‘How likely is it that the following would result if you were to switch 
off lights when you leave a room?’ Participants were requested to tick a response on 
a seven point scale ranging from extremely unlikely to extremely likely. An example 
of a switching off lights behavioural belief item is ‘My electricity bill would be 
lower’. Behavioural belief items for walking for transport were pre-empted with the 
statement, ‘How likely is it that the following would result if you were to walk for 
transport on at least two occasions per week?’ The response scale was the same as 
for the switching off lights items, and an example of a walking for transport 
behavioural belief item is ‘I would be attacked by dogs or birds.’ Behavioural beliefs 
are used in the report to council (Chapter 6) and in a paper reporting on the beliefs 
which predict environmentally friendly behaviour (Chapter 7). 
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Injunctive Normative Beliefs. Like behavioural beliefs, injunctive normative 
beliefs are a TPB construct, with salient beliefs having been elicited from the pilot 
study. Injunctive normative belief items for switching off lights were pre-empted 
with the following: ‘How likely is it that the following people/groups would think 
that you should switch off lights when you leave a room?’ Injunctive normative 
belief items for walking for transport were pre-empted with: ‘How likely is it that the 
following people/groups would think that you should walk for transports on at least 
two occasions per week?’ Participants were asked to tick a response on a seven point 
scale ranging from extremely unlikely to extremely likely. An example of an 
injunctive normative referent is ‘My family’ or ‘My doctor’. Injunctive normative 
beliefs are used in the report to council (Chapter 6) and in a paper reporting on the 
beliefs which predict environmentally friendly behaviour (Chapter 7). 
Descriptive Normative Beliefs. At the time that this study commenced, 
descriptive normative beliefs were known to predict environmentally friendly 
behaviour; however, they were not standard measures within the established TPB 
model (Fishbein & Ajzen, 2010). During the course of the study, the status of 
descriptive norms within the TPB changed, such that the model has been revised and 
subjective norms now refer to both injunctive and descriptive norms. Further, as with 
previous studies, descriptive normative beliefs, in this study (see chapters 6 and 7) 
were found to be predictive of environmentally friendly behaviours. As such, this 
construct was used in the belief based analyses, and were used again in the structural 
equation based analyses, which aimed to inform a TPB based model of 
environmentally friendly behaviour. There were two items included for each of the 
behaviours. By way of example, for the switching off lights behaviour, the items 
asked: ‘About how regularly do you think that your closest friend would switch off 
lights when they leave a room?’ and ‘On average, about how regularly do you think 
that your neighbours would switch off lights when they leave a room?’ Descriptive 
normative belief items for walking for transport asked: ‘About how regularly do you 
think that your closest friend (or neighbour) walks for transport for at least 10 
minutes to get to or from places? Respondents were asked to record a number and to 
record a 0 if they believed that their friend (or neighbour) did not walk for transport 
at all. Descriptive normative referents were not asked about directly in the pilot 
study, rather, the decision to use friends and neighbours as normative referents for 
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this behaviour was based on injunctive normative referents, discussion with key 
stakeholders and on the initial trial of the completed survey.  
Table 4.1.  Demographic Characteristics of the Mail Survey Sample. 
  n = 1186 Mail % 
Age (years)  18 - 22 7.3 
 23 - 27 6.5 
 28 - 32 7.6 
 33 - 37 9.3 
 38 - 42 9.5 
 43 - 47 12.1 
 48 - 52 11.7 
 53 - 57 12.5 
 58 - 62 13.2 
 63 and over 10.2 
Gender  Male 39.0 
 Female 61.0 
Education  Bachelor’s degree or higher 32.9 
 Diploma/Associate Diploma 14.3 
 Certificate (trade/business) 21.3 
 Year 12 (Senior/6th form) 13.2 
 Year 11 or less 17.3 
 Other 1.0 
Household Income  $0 - $25,999 8.3 
 $26,000 - $41,599 7.9 
 $41,600 - $51,999 8.5 
 $52,000 - $72,799 15.3 
 $72,800 - $129,999 26.6 
 $130,000 pa or more 16.2 
 Don’t know 4.3 
 Don’t want to answer this 12.9 
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Control Beliefs. Like behavioural and normative beliefs, control beliefs are a 
TPB construct. This construct consists of several items for each of the target 
behaviours. These items were elicited from the TPB based qualitative pilot study. For 
the switching off lights behaviour, control belief items were pre-empted with the 
statement ‘How likely is it that the following factors would influence your decision 
to switch off lights when you leave a room?’ For the walking for transport behaviour, 
control beliefs were pre-empted with the statement: ‘How likely is it that the 
following factors would influence your decision to walk for transport on at least two 
occasions per week?’ Participants were requested to tick a response on a seven point 
scale ranging from extremely unlikely to extremely likely. An example of a control 
belief item is ‘My friends telling me I should’. Control beliefs are used in the report 
to council (Chapter 6) and in a paper reporting on the beliefs which predict 
environmentally friendly behaviour (Chapter 7). 
Attitude. Attitude is a standard TPB construct that measures the positive or 
negative valence attributed to a particular behaviour. For each of the target 
behaviours three items were used to assess attitude. For the switching off lights 
behaviour, attitude items were pre-empted with the statement, ‘For me to switch off 
lights when I leave a room would be…’ For the walking for transport behaviour, 
attitude items were pre-empted with the statement, ‘For me to walk for transport on 
at least two occasions per week would be…’ Participants were asked to indicate their 
attitude on three seven point scales for the options ‘Harmful to Beneficial’ and ‘Good 
to Bad’; and ‘Desirable to Undesirable’ for switching off lights and ‘Enjoyable to 
Un-enjoyable’ for walking for transport. Calculation of the composite measure and 
measures of reliability are included in the relevant analysis sections of the published 
papers (Chapters 6 through 9). 
Subjective Norm. Subjective norm is a standard TPB construct that measures 
the degree to which it is believed that significant others would approve of a particular 
behaviour. For each of the target behaviours two items were used to assess subjective 
norm. For the switching off lights behaviour, subjective norm items were ‘Most 
people who are important to me think that I should switch off lights when I leave a 
room’ and ‘The people in my life whose opinions I value would approve of my 
switching off lights when I leave a room’. For the walking for transport behaviour, 
subjective norm items were identical, except that the words ‘switching off lights 
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when I leave a room’ were replaced with the words ‘walking for transport on at least 
two occasions per week’. Participants were required to indicate, on a seven point 
scale, the degree to which they thought the statements were ‘Definitely true’ or 
‘Definitely false’. Calculation of the composite measure and measures of reliability 
are included in the relevant analysis sections of published papers (Chapters 6 to 9). 
Perceived Behavioural Control. Perceived behavioural control is a standard 
TPB construct which measures the degree to which people feel they have complete 
volitional control over whether they engage in a particular behaviour. For each of the 
target behaviours three items were used to assess perceived behavioural control. 
These items were, ‘For me to switch off lights when I leave a room would be…’, ‘If I 
wanted to I could switch off lights when I leave a room’, and, ‘It is mostly up to me 
whether or not I switch off lights when I leave a room’. For the walking for transport 
behaviours the items were identical except that the words ‘switch off lights when I 
leave a room’ were replaced with the words ‘walk for transport on at least two 
occasions per week’. In each case participants responded on a seven point scale 
ranging from ‘Impossible’ to ‘Possible’, ‘Definitely true’ to Definitely false’ and 
‘Strongly agree’ to ‘Strongly disagree’, respectively. Calculation of the composite 
measure and measures of reliability are included in the relevant analysis sections of 
published papers (Chapters 6 through 9). 
Intention. Intention to perform each of the target behaviours was measured as a 
single item. For switching off lights the item was, ‘Over the next 4 weeks, I intend to 
switch off lights when I leave a room’. Participants indicated on a seven point scale 
the degree to which they ‘Strongly agreed’ or ‘Strongly disagreed’ with this 
statement. For walking for transport the item was ‘I intend to walk for transport on at 
least two occasions per week over the next 4 weeks’. Participants indicated on a 
seven point scale the degree to which they believed that performance of this 
behaviour was ‘Extremely unlikely’ or ‘Extremely likely’. Behavioural intention is a 
core TPB construct and was used in Chapters 8 and 9 as an element in the structural 
models. In particular, due to a problem with the follow-up walking data, behavioural 
intention was utilised as the outcome variable in the walking for transport structural 
models. Utilising behavioural intention as an outcome is supported by previous 
research (Olsen et al., 2010; Wilson & White, 2011) 
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Variables to Augment the TPB 
The following two constructs were added in order to build an augmented TPB-
based model of environmentally friendly behaviour. A justification for their inclusion 
is presented in the accompanying literature review (Chapter 3). 
Environmental altruism. Environmental altruism is synonymous with moral 
norm or altruism and was assessed through two five-point Likert scaled items that 
asked participants to indicate the degree to which they agreed or disagreed with the 
statements, ‘It’s my moral responsibility to do my part to limit climate change’, and, 
‘Every individual is responsible for protecting the environment’. Calculation of the 
composite measure and measures of reliability are included in the relevant analysis 
sections of published papers (Chapters 6 through 9). 
Green Identity. This was assessed via two five-point Likert scaled items that 
asked participants to indicate on a five point scale the degree to which they agreed or 
disagreed with the statements ‘I think of myself as a ‘green’ consumer’ and ‘I think 
of myself as someone who is very concerned with environmental issues’. The items 
were adapted from Sparks and Shepherd’s (1992) measure of identity as a green 
consumer and are consistent with current practice for measuring self-identity in a 
TPB context (Smith et al., 2008). Calculation of the composite measure and 
measures of reliability are included in the relevant analysis sections of the MBRC 
report and published, or submitted, papers (Chapters 6 through 9). 
Additional Variables 
The following six constructs were added based on the findings of the literature 
review and/or on discussions with key stakeholders. These variables were only used 
in regression analyses, and other summary statistics, which were presented in a 
report to MBRC (Chapter 6). In addition, a measure of additional environmentally 
friendly behaviours is included. Descriptive statistics were provided to MBRC for 
these behaviours and a composite score was used in regression analyses.  
Knowledge. Knowledge was measured with two items: ‘Please rate your level 
of knowledge about Climate Change’ and ‘Please rate your level of knowledge about 
how to reduce your household greenhouse gas emissions. For example: recycling, 
using green energy.’ Participants rated their own estimation of their knowledge on a 
seven point scale between ‘Very poor’ and ‘Excellent’. It is standard practice to 
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assess knowledge in this way (Etchegary et al., 2012; Lichtenstein, Netemeyer, & 
Burton, 1990). Knowledge was not used in the structural equation analyses (Chapters 
8 and 9) as it is presumed to be a background factor within the TPB; however it was 
included in the report presented to MBRC (Chapter 6). Although self-reported 
knowledge may be somewhat imprecise and subjective, a single self-report measure, 
similar to the items used in this study, has been found to be correlated with concern 
about the environment and willingness to act (Milfont, 2012). Calculation of the 
composite measure and a correlation coefficient to establish reliability are included 
in the relevant analysis section of Chapters 6. 
Scepticism. While not one of the focus variables, this construct was included in 
the survey as one of the key stakeholders was particularly interested in it. The 
scepticism item from the ISSP Environment II (2000) survey was included in the 
current research. The item asked participants to indicate their level of agreement, on 
a five point scale, with the statement, ‘Many of the claims about environmental 
threats are exaggerated’ Findings on scepticism were included in the MBRC Report 
(Chapter 6).  
Willingness to Bear the Cost. Three willingness items adapted from the ISSP 
Environment Survey (2000) were included in this study: ‘I am willing to pay much 
higher prices in order to protect the natural environment’, ‘I am willing to pay much 
higher taxes in order to protect the natural environment’, and, ‘I am willing to bear a 
reduced standard of living in order to protect the natural environment’. Discussion 
with key stakeholders led to the addition of a fourth willingness item: ‘I am willing 
to bear some inconvenience in order to protect the natural environment’. Calculation 
of the composite measure and the measure of reliability are included in the relevant 
analysis sections of Chapter 6. 
Environmental Activism. This variable was added following consultation with 
key stakeholders and was utilised in the report to MBRC (Chapter 6). The measure 
was primarily adapted from the ISSP Environment Survey (2000) and asked 
participants to indicate whether or not they have participated in the following 
activities over the preceding year: ‘Commenced or continued membership of an 
environmental organisation’, ‘Signed a petition to protect the environment‘, 
‘Participated in a green activity (e.g. Clean-up Australia Day, Greening Australia)’, 
‘Donated to green groups’ or ‘Participated in Earth Hour’. The final item was added 
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as it is relevant to Brisbane. Descriptive findings only were presented for this 
construct and so no composite measure was calculated. 
Concern about Climate Change. The measure of environmental concern was 
used to explore concern about climate change and has been used in previous studies 
(Leiserowitz et al., 2008). This particular measure was included based on discussion 
with key stakeholders. There were nine items in total including ‘How concerned are 
you about climate change?’ and ‘How serious of a threat do you believe climate 
change is to non-human nature?’ Participants were asked to indicate their level of 
concern by ticking one of the following options: ‘Extremely’, ‘Very’, ‘Somewhat’, 
‘Not Very’ and ‘Not at all’. Concern about climate change was included in the report 
to MBRC (Chapter 6) and calculation of the composite measure and the measure of 
reliability are included in the relevant analysis section. 
Action Orientation. This variable was included as a result of consultation with 
key stakeholders and asked participants whether they believe a range of actions will 
be necessary to achieve significant improvements in environmental quality. The 
actions were ‘Government legislation and regulation’, ‘Communities working 
together’, ‘Personal lifestyle changes’, ‘Radical restructuring of society’ and ‘A 
carbon emissions trading scheme. A descriptive account of the responses is presented 
in the report to MBRC (Chapter 6).  
Additional Behaviours. There were a number of environmentally friendly 
behaviours, which were of interest to the research team and to key stakeholders. 
Therefore, participants were asked to report on their participation in a list of 20 
environmentally friendly behaviours. Behaviours included, ‘hanging washing to dry 
in the sun’, ‘avoiding products with a lot of packaging’, ‘donating or re-selling used 
clothing’ and ‘making use of grey water’. Findings were used in the report for 
MBRC; firstly, presented as a list with mean participation reported and second, a 
composite score was calculated and used as an outcome variable in some regression 
analyses. Calculation of the composite measure and the measure of reliability are 
included in the relevant analysis section within Chapter 6. 
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Demographic Variables  
Finally, age, gender, education and household income were included in order to 
provide a demographic profile of the samples and so that the potential moderating 
effects of demographic factors could be evaluated.  
Age. Participants were requested to provide their date of birth and, for the mail 
survey, this was compared with the electoral data from which the sample was drawn. 
Participants were classified into nine, six-year categories, with a final category for 
those aged 63 and over. Age was used to describe the demographic profile of the 
sample. In addition, structural models predicting each of the target behaviours were 
stratified by age (dichotomised to younger (< 40 years) and older (≥ 40 years)) and 
tested for moderation effects. Where moderation existed, separate models were 
presented. 
Gender. As with age, participants were asked to indicate their gender and these 
data were used to describe the demographic profile of the sample. In addition, 
structural models predicting each of the target behaviours were stratified by gender 
and tested for moderation effects. Where moderation existed, separate models were 
presented. 
Education. Participants were asked to indicate the highest level of education 
they had obtained. Six categories ranged from ‘year 11 or less’ up to ‘bachelor’s 
degree or higher’, with one of the categories being ‘other’. These data were used to 
describe the demographic profile of the sample. In addition, structural models 
predicting each of the target behaviours were stratified by education (dichotomised to 
higher education (possessing a university degree) and lower education (all categories 
of education below university) and tested for moderation effects. Where moderation 
existed, separate models were presented. 
Household Income. Participants were asked to ‘Please add up the amount of 
before-tax annual income received by all members of your household, and circle the 
response that comes closest to this number.’ There were six income categories 
ranging between ‘$0 - $25,999’ and ‘$130,000pa or more’ and two categories which 
allowed participants to indicate that they ‘don’t know’ or that they ‘don’t want to 
answer this’. Household income data were used to describe the demographic profile 
of the sample. In addition, structural models predicting each of the target behaviours 
 98 
Chapter 4: Methods 98 
were stratified by household income. Household income was dichotomised, as 
closely as possible given the available categories, to those near or below the highest 
poverty line (i.e. the poverty line set for a couple with four children, including 
housing, where the head is in the workforce), at the time that the survey was 
conducted (< 52,000) and those who fell above the poverty line (≥ 52,000) 
(Melbourne Institute of Applied Economic and Social Research, 2009). The models 
were then tested for moderation effects by income. Where moderation existed, 
separate models were presented. 
Mail Survey Follow Up 
In keeping with standard TPB procedure (Fishbein & Ajzen, 2010), actual 
behaviour was measured in a follow-up survey, four weeks after receipt of a 
completed survey. A copy of the instrument used to measure actual walking for 
transport and switching off lights behaviour is included in Appendix C. The 
questions asked: ‘Over the past 4 WEEKS, on average, how many times per week 
have you walked continuously, for at least 10 minutes, to get to or from places?’ And 
‘Over the past 4 weeks, how regularly would you say that you have switched off 
lights when you left a room?’ The first question required participants to record a 
number and the second question asked participants to indicate where they fell on a 
five point scale ranging from never to very often. These measures were dichotomised 
and used for the belief based analyses. Only the switching off lights item was used 
for the structural equation analyses as the continuous nature of the walking for 
transport data were compromised due to a printing error. 
4.2.7 PARTICIPANTS AND ANALYSIS 
As there are explanations of analyses contained within each of the following 
papers (Chapters 6 through 9), this section will primarily provide information about 
the participant profile, as well as data cleaning and coding procedures, with a brief 
overview of the analyses conducted, including whether assumptions were met. The 
demographic profile of the participants was presented in Table 4.1.  
The qualitative analysis of the pilot data will be discussed below, followed by a 
description of the cleaning and coding of the data. Finally, an overview of the 
analyses conducted for the MBRC report and the analytical papers (Chapters 6 
through 9) will be presented, including a discussion around assumptions. 
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Qualitative Analysis of the Pilot Data 
As the pilot surveys were relatively short and structured, there was not a great 
deal of data to analyse. Specialised software programs, such as NVIVO were not 
needed. As there were five behaviours included in the pilot and only two could be 
used in the quantitative survey, it was necessary to narrow down the target 
behaviours. A number of criteria were used to select the final target behaviours. First, 
the behaviours for which participants contributed the most responses were 
considered for inclusion in the quantitative survey. Participants reported that those 
behaviours with fewer responses were less relevant to their day to day lives. Thus, 
the second criterion was relevance of the behaviour for a wide proportion of the 
general population. ‘Installing solar power or hot water’ was excluded based on this 
criterion. Finally, the decision regarding which specific behaviours to include in the 
quantitative survey was also made in consultation with key stakeholders. By way of 
example, local councils and researchers uniformly expressed an interest walking for 
transport as target behaviour, as this behaviour has clear health and environmental 
impacts. In order to identify salient beliefs for inclusion in the quantitative survey, all 
of the responses were tallied (i.e. the frequency of each elicited belief was noted) and 
compared. Any beliefs which appeared repeatedly from multiple participants were 
included in the salient beliefs for the quantitative survey.  
Cleaning and Coding of the Mail Survey Data 
All cleaning and coding was carried out using the Statistical Package for the 
Social Sciences (SPSS v15). As mail survey data were in written form, the data were 
entered manually by a single operator (myself). In order to verify accuracy, 20 
surveys were re-entered and checked. There were no differences and so the reliability 
of the data entry was established. Where applicable, items were reverse-coded and 
scale scores were calculated. For the MANOVA analyses it was necessary to 
dichotomise the follow-up (outcome) data. The switching off lights at the wall 
variable was dichotomised as ‘often’ or ‘very often’, as opposed to ‘never’, ‘rarely’ 
or ‘sometimes’. The reason for this categorisation into ‘often’ or ‘very often’ was 
that responses on this item were positively skewed; i.e. the majority of people do 
switch off lights when leaving a room, at least some of the time.  
The walking for transport data were categorised into those who had done any 
walking for transport in the previous four weeks versus those who had not done any 
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walking for transport over the preceding four weeks. The primary reason for this was 
that a relatively large number of participants (224 versus 508) had reported no 
walking. The final sample sizes for each of the MANOVA and regression analyses 
based on this survey data were dependent upon the number of available cases, taking 
into account missing data from either the main survey or the follow-up survey. In all 
cases, sample sizes are provided in the methods and results sections of the relevant 
papers (Chapters 6 and 7). 
Missing data were analysed and found to be missing at random with less than 
2% missing data. Therefore, missing data were imputed using Estimation 
Maximization in SPSS 15. The final samples used for SEM analysis comprised of 
1186 participants. 
Overview of Analyses and Assumptions for the Mail Survey 
Three types of analyses were included in the study: MANOVAs, multiple 
regression analyses and Structural Equation Modelling. MANOVAs were conducted 
for the belief based analyses presented in the report for MBRC (Chapter 6) and in the 
published paper presented in Chapter 7. These analyses were conducted in order to 
address Aims 1b ‘… feeding relevant findings back to … key stakeholders’ and 2 ‘to 
explore and identify the TPB based salient beliefs which most strongly predict 
environmentally friendly behaviour’. A detailed overview of each MANOVA 
analysis is included in the relevant chapter sections. The standard MANOVA 
assumptions of multivariate normality, linearity and homogeneity were all met. 
A number of multiple regression analyses were conducted for the report 
presented to MBRC. These analyses were conducted and reported in order to provide 
as much useful information as possible to key stakeholders (Aim 1b) and can be 
found in Chapter 6 of this dissertation and in Appendix F. Once normality of 
distribution of errors and independence of observations were established, the 
following assumptions were also checked and were met by the data: linearity, 
reliability of measurement, and homoscedasticity.  
Structural Equation Modelling was used to address Aim 3 of the current study: 
‘To build an augmented TPB based model to explain environmentally friendly 
behaviour, first by developing a generalised model which might explain a range of 
environmentally friendly behaviours; comparing that model to behaviour specific 
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models, and then exploring whether the behaviour specific models differ according 
to key socio-demographic indicators.’ Chapters 8 and 9 contain all of the relevant 
structural equation models and presents a detailed account of the analyses. Attitude 
and perceived behavioural control were positively skewed for the switching off lights 
data and descriptive norm was skewed for the walking for transport data. For each of 
these variables, skew was corrected using a natural logarithm transformation. The 
assumption of linearity was explored via bivariate scatterplots and was satisfied.  
4.3 THE INTERNET SURVEY 
Due to the nature of Theory of Planned Behaviour (TPB) based research, the 
mail survey was too long to include more than two specific environmentally friendly 
behaviours. However, understanding the predictors of multiple behaviours would 
better address the aims of the research. Therefore, an internet based survey was also 
conducted. This section describes the methods employed for the internet based 
survey. First the research design is described (Section 4.3.1). This is followed by an 
overview of the sampling and participants (section 4.3.2) and the instruments 
(Section 4.3.3). Section 4.3.4 outlines the procedure employed and Section 4.3.5 
briefly describes the analyses. 
4.3.1 RESEARCH DESIGN FOR THE INTERNET SURVEY 
Based on feedback from participants and Local government consultants, and in 
keeping with the overall aims of the project, it was decided that having detailed 
information on more than two behaviours would strengthen the study. The 
behaviours selected were informed by the previously conducted review of relevant 
literature, from Local, State and Federal government initiatives and 
recommendations from participant feedback and from discussions with key 
stakeholders (MBRC Environmental Officers, PhD Supervisors, Industry experts). 
As with the mail survey, the internet survey employed a standard TPB cross-
sectional, correlational, survey design. Following a second qualitative pilot study, a 
self-administered internet based survey was constructed. Like the Green Living 
Survey, the internet survey was primarily informed by the TPB. A follow-up email 
survey was sent four weeks after a receipt of a completed survey. Email was used for 
the follow-up, rather than a second internet survey, as an email required less work 
from participants and because only a very brief response was required. 
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Conducting a Pilot Study for the Internet Survey 
The pilot study again involved a qualitative structured email survey 
(Appendix D) and asked six adults from South East Queensland about two specific 
environmentally friendly behaviours, the selection of which was based on the factors 
described above.  
Constructing the Internet Survey 
The internet survey was constructed to duplicate the items from the mail 
survey, with the exception that they were dealing with slightly different behaviours. 
A description of each of the included variables is provided in section 4.2.3 (above). 
A copy of the internet survey is included in Appendix E. 
3.3.2 INTERNET SURVEY SAMPLING AND PARTICIPANTS 
Sample size estimates for the internet survey were based on the same 
considerations as those for the mail based survey; however, it was not possible to 
draw participants from an existing database. Instead, a number of channels were 
employed (university bulk email lists, sign-up sheets at eco festivals and markets, 
word of mouth and a Facebook page), through which individuals were invited to 
participate in the study. Those who indicated their interest in participating were able 
to follow a web link and were taken to a survey site, hosted through Queensland 
University of Technology. In total, 451 individuals aged 18 - 80 completed the online 
survey and the follow-up survey. Only four of these participants were over the age of 
67 and so the age range can be considered similar to that used in the mail based 
survey. In addition to the standard survey questions, those participating in the online 
survey were asked to provide their post code so their City and State of residence 
could be determined. Nine participants (7%) lived outside of Queensland. Table 4.2 
shows the Demographic characteristics of the sample, including Age, Gender, 
Education, and Household Income.  
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Table 4.2.  Demographic Characteristics of the Internet Survey Sample. 
  n = 451 Online % 
Age (years) 18 - 22 6.0 
 23 - 27 17.7 
 28 - 32 18.0 
 33 - 37 6.2 
 38 - 42 8.4 
 43 - 47 7.1 
 48 - 52 10.4 
 53 - 57 6.7 
 58 - 62 4.8 
 63 and over 4.7 
Gender Male 32.4 
 Female 67.4 
Education Bachelor’s degree or higher 64.1 
 Diploma/Associate Diploma 8.2 
 Certificate (trade/business) 8.4 
 Year 12 (Senior/6th form) 7.3 
 Year 11 or less 2.7 
 Other 1.2 
Household Income $0 - $25,999 5.3 
 $26,000 - $41,599 6.0 
 $41,600 - $51,999 7.1 
 $52,000 - $72,799 13.5 
 $72,800 - $129,999 32.4 
 $130,000 pa or more 23.3 
 Don’t know 3.3 
 Don’t want to answer this 9.1 
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4.3.3 INSTRUMENTS FOR THE INTERNET SURVEY 
As all of the measures used in the internet survey were first used in the mail 
survey, the section on the internet survey measures will refer the reader back to the 
mail survey measures. 
Internet Survey Pilot 
This second pilot survey was a qualitative structured email survey (Appendix 
D), which was informed by the TPB (Fishbein & Ajzen, 2010). The survey asked 
about two specific behaviours: Shopping with reusable bags, and switching off 
appliances at the wall when not in use. The choice of target behaviours was based 
previously reviewed literature, consultations with key stakeholders, and a desire to 
have target behaviours which complemented the target behaviours in the mail survey. 
Participants were asked to report on the advantages and disadvantages of these 
behaviours, to list those individuals or groups they thought would approve or 
disapprove of these actions, and factors or circumstances that would make it easier or 
more difficult to perform these actions.  
Internet Survey 
A copy of the internet survey is included in Appendix E. The survey asked 
about attitudes, norms, perceived control and intention, as well as a number of other 
constructs such as environmental altruism and knowledge. Constructs and variables 
used in the internet survey closely matched those used in the mail survey, with the 
exception that TPB based items referred specifically to the behaviours switching off 
appliances at the wall when not in use and shopping with reusable bags. The 
following statement was used to explain the switching off appliances behaviour: 
‘Almost any product with an external power supply will draw power continuously. 
Sometimes there is no obvious sign of continuous power consumption. Common 
appliance/equipment include: televisions, DVD players, video game consoles, 
cordless telephones, microwave ovens, power adapters for portable devices (mobile 
phones, laptops), and any appliance which does not have an ‘off’ switch.’ There was 
no explanatory statement for shopping with reusable bags as it was considered 
unnecessary. Constructs included in the internet survey were: behavioural beliefs, 
normative beliefs (injunctive and descriptive), control beliefs, attitude, subjective 
norm, perceived behavioural control, intention, past behaviour, knowledge, 
willingness, environmental altruism, green identity and demographics such as age, 
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gender, education and household income. For a description of each of these 
constructs please refer to the mail survey descriptions above. 
Internet Survey Follow Up 
In keeping with standard TPB procedure (Fishbein & Ajzen, 2010), actual 
behaviour was measured in a follow-up survey. This follow-up survey was 
administered via email, four weeks after receipt of a completed online survey. The 
email asked participants to enter one of the following responses: Never, Rarely, 
Sometimes, Often, Very often, to each of two questions: ‘Over the past four weeks 
how regularly have you switched off appliances at the wall when they weren’t in 
use?’ and ‘Over the past four weeks how regularly have you provided your own 
reusable shopping bags when you have been shopping?’ These items were dependent 
variables for belief based analyses in Chapter 7 and for structural equation analyses 
in Chapters 8 and 9. 
4.3.4 INTERNET SURVEY PROCEDURE 
Following clearance from University Ethics, links to the survey were sent to 
University based mailing lists within the School of Public Health, School of 
Psychology and Counselling and QUT Classifieds. In addition, sign-up sheets were 
available at three Green Fairs held around the Brisbane area over the data collection 
period. Other dissemination methods included word of mouth and a link from a 
Facebook page. Again, participants were asked if they would like feedback on the 
results of the survey. Twenty-six percent of participants, thirty-seven percent of those 
who responded to the follow-up survey, indicated that they would like feedback and 
provided contact details. 
4.3.5 ANALYSIS OF THE INTERNET SURVEY DATA 
As mentioned previously, there are explanations of analyses contained within 
each of the following papers (Chapters 6 through 9). Therefore, this section will 
primarily provide information about data cleaning and coding, with a brief overview 
of the analyses conducted, including whether assumptions were met. First the 
qualitative analysis of the pilot data will be discussed. Second, the cleaning and 
coding of the internet survey data will be described, and finally, an overview of the 
analyses conducted for the papers contained in Chapters 7 through 9 will be 
presented, including a discussion around assumptions. 
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Qualitative Analysis of the Pilot Data 
Only two behaviours were included in the pilot survey for the internet study as 
the choice of target behaviours was finalised before the pilot was conducted. As the 
pilot survey for this study was both short and structured, there was not a great deal of 
data to analyse. All of the responses were tallied and compared and any beliefs which 
appeared repeatedly from multiple participants were included in the salient beliefs 
for the quantitative survey.  
Cleaning and Coding of the Internet Survey Data 
As the internet data were downloaded electronically at the completion of the 
survey, there was no possibility of data entry errors. Further, there was very little 
missing data, as only completed surveys were retained. Where applicable, items were 
reverse-coded and scale scores were calculated. Only those participants who also 
provided responses to the email based follow-up survey (assessing the outcome 
variables) were included in the final analyses (N = 451); although all participants 
who completed the internet survey, regardless of whether they responded to the 
follow-up email, were included in the demographic profile (Table 4.2). These data 
were used in the papers presented in Chapters 7 through 9 of this dissertation. 
Overview of Analyses and Assumptions 
Two types of analyses were included in the study. First, MANOVA analyses 
were conducted in order to address Aims 1b ‘… feeding relevant findings back to … 
key stakeholders’ and 2 ‘to explore and identify the TPB based salient beliefs which 
most strongly predict environmentally friendly behaviour’ of this study. A detailed 
overview of each MANOVA analysis is included in the relevant chapter sections. 
The standard MANOVA assumptions of multivariate normality, linearity and 
homogeneity were all met. 
Structural Equation Modelling was also conducted in order to address Aim 3 of 
the current study: ‘To build an augmented TPB based model to explain 
environmentally friendly behaviour, first by developing a generalised model which 
might explain a range of environmentally friendly behaviours, then comparing that 
model to behaviour specific models and then exploring whether the, behaviour 
specific, models differ according to key socio-demographic indicators.’. Chapters 8 
and 9 contain all of the relevant structural equation models and presents a detailed 
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account of the analyses. There was significant skew in altruism, and in attitude and 
perceived behavioural control, for both switching off appliances at the wall and 
shopping with reusable bags. Natural logarithm transformations were performed on 
these variables which corrected the skew. The assumption of linearity was explored 
via bivariate scatterplots and was found to be met. 
4.4 METHODS SUMMARY 
This chapter overviewed the methodology employed throughout this PhD and 
began with a statement of ethics approval. The second section of the chapter 
described the methods, sampling, instruments and analyses for a mail based study. In 
keeping with the aims of the project, this study initially involved a pilot survey and 
consultation with key stakeholders. Using survey methods from public health, a 
representative sample was sent a mail based survey. The two behaviours surveyed in 
the mail survey were walking for transport and switching off lights when not in use. 
Due to the nature of TPB based research, the survey was too long to include more 
than two specific environmentally friendly behaviours. Therefore, in the interests of 
broadening the scope of the research, as well as exploiting the advantages of 
paperless research, it was decided to extend the research with an internet based 
survey. The third section of this chapter described the methods, sampling, 
instruments and analyses for this internet survey. The two behaviours employed in 
the internet survey were shopping with reusable bags and switching off appliances at 
the wall when not in use.  
The following paper (Chapter 5) also deals with the methodology of the 
project, specifically focusing on the cross-discipline and collaborative aspects. At the 
time this paper was submitted, the internet survey was not completed and so the 
paper only discusses the project in terms of the methodology for the mail survey. It is 
important to note, and the following sections will emphasise, that, apart from the 
survey methods, the cross-discipline and collaborative approach was maintained 
across the surveys. As well as the first paper (Chapter 5), Chapter 6 also employs 
only the findings from the mail survey. Chapters 7 through 9 refer to data from both 
surveys. 
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Abstract 
In order to achieve meaningful reductions in individual ecological footprints, 
individuals must dramatically alter their day to day behaviours. Effective 
interventions will need to be evidence based and there is a necessity for the rapid 
transfer or communication of information from the point of research, into policy 
and practice. A number of health disciplines, including psychology and public 
health share a common mission to promote health and well-being and it is 
becoming clear that the most practical pathway to achieving this mission is 
through interdisciplinary collaboration. This paper argues that an 
interdisciplinary collaborative approach will facilitate research that results in the 
rapid transfer of findings into policy and practice. The application of this 
approach is described in relation to the Green Living project which explored the 
psycho-social predictors of environmentally friendly behaviour. Following a 
qualitative pilot study, and in consultation with an expert panel comprising 
academics, industry professionals and government representatives, a self-
administered mail survey was distributed to a random sample of 3000 residents 
of Brisbane and Moreton Bay (Queensland, Australia). The Green Living survey 
explored specific beliefs which include attitudes, norms, perceived control, 
intention and behaviour, as well as a number of other constructs such as 
environmental concern and altruism. This research has two beneficial outcomes. 
First it will inform a practical model for predicting sustainable living behaviours 
and a number of local councils have already expressed an interest in making use 
of the results as part of their ongoing community engagement programs. Second, 
it provides an example of how a collaborative interdisciplinary project can 
provide a more comprehensive approach to research than can be accomplished by 
a single disciplinary project. 
Keywords: Environmental Concern, Environmentally Friendly Behaviour, 
Theory of Planned Behaviour, Interdisciplinary, Public Health  
Stream: Technical, Political and Social Responses  
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Addressing Sustainable Living Using a Collaborative Approach and Multi-
Disciplinary Techniques 
There is little doubt that climate change constitutes a threat to human health 
and wellbeing. Already, researchers and policy makers, across a large variety of 
disciplines have dedicated a great deal of time and energy towards understanding its 
causes, effects, and mitigation and adaptation pathways (IPCC, 2007). It is known 
that in order to achieve meaningful reductions in individual ecological footprints, 
individuals in developed and rapidly developing nations must dramatically alter their 
day to day behaviours (Semenza et al., 2008). There is a demand for effective 
interventions which are evidence based and there is a greater necessity than ever for 
the rapid communication of information from the point of research, into policy and 
practice (Frumkin, Hess, Luber, Malilay, & McGeehin, 2008; Martinot, Sinton, & 
Haddad, 1997). A number of health disciplines, including psychology and public 
health share a common mission to promote health and well-being and it is becoming 
clear that the most practical pathway to achieving this mission is through 
interdisciplinary collaboration. This paper argues that a cross discipline, 
collaborative approach will facilitate policy and practice relevant research and aid in 
the rapid transfer of findings into practice. The application of this approach is 
described in relation to research which explores the predictors of environmentally 
friendly behaviour.  
The Health Effects of Climate Change 
Climate change and its immediate causes affect human health in a number of 
ways: most obviously through the effects of extreme natural events, including 
cyclones, floods and bush fires. While no one particular weather event can be 
attributed to climate change, the Intergovernmental Panel on Climate Change 2007 
assessment report found that both the frequency and intensity of cyclones in the 
pacific have increased over the past 20 years (IPCC, 2007). In Queensland 
(Australia), for example, in 2009 unprecedented flooding saw the mosquito borne 
dengue virus spread to areas never effected before (Rynor, 2010), while the United 
States has experienced unusually harsh winters over the past few years (Breckler, 
2010). 
Notably, the human behaviours that are contributing to climate change are also 
having a more immediate negative impact on health and wellbeing (Castro-Giner et 
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al., 2009; Suwanwaiphatthana, Ruangdej, & Turner-Henson, 2010). An increasing 
reliance on motorised transport, fuelled by the oil industry, has lead to reduced 
physical activity and poor air quality (Castro-Giner et al., 2009; Sallis, Frank, 
Saelens, & Kraft, 2004). The lack of physical activity has been strongly associated 
with increased risk of heart disease, diabetes and colon cancer (Capewell et al., 2010; 
Gill & Cooper, 2008; Wolin, Yan, Colditz, & Lee, 2009); and poor air quality is 
associated with respiratory and lung disorders and, to some degree, with poor birth 
outcomes (Bobak, 2000; Castro-Giner et al., 2009). Both the proximal and distal 
health outcomes can be mitigated by behaviour change initiatives that would see 
individuals and communities adopting a dramatically more carbon light lifestyle. 
These individual level behavioural changes would inevitably lead to environmentally 
positive implications for business and industry (Barr, 2003). 
Conducting Interdisciplinary and Collaborative Research 
The scientific disciplines have become increasingly specialised and the 
majority of research conducted adopts only the methods and perspectives of one 
particular field. However, real world phenomena are generally complex and tend to 
reach across multi disciplines. Interdisciplinary research is increasingly encouraged 
by funders and practitioners because it offers the opportunity to produce coherent 
and practice relevant tools to deal with complex social issues (Hulme & Toye, 2006). 
This funding bias is certainly justifiable in regards to climate change research which 
is impacting across many disciplines, e.g. economics (Klein et al., 2007), geology 
(Billeaud, Tessier, & Lesueur, 2009), mathematics (Ribbe, 2005), psychology (Stoll-
Kleemann, O'Riordan, & Jaeger, 2001), and public health (Frumkin & McMichael, 
2008) to name a few. However, truly integrative and practice relevant research is an 
ideal and there are a number of challenges to be met in the process (Wear, 1999). 
The first of these challenges lies in the divergent perspectives held by the 
different disciplines. As different disciplines have evolved to favour particular 
methodologies and world views, identifying common ground and collaborating 
towards a common end can be difficult. The other major challenge stems from the 
first and that is the challenge of fostering effective communication, as individuals 
from separate disciplines may be accustomed to very different research procedures 
and may be seeking different goals or outcomes from the research. Thus, the timing 
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of collaborative efforts should be carefully considered. The collaborative procedure 
employed in the Green Living project is outlined in Figure 1.  
 
 
Figure 1. Outline of the procedure employed for the Green Living project 
 
The Green Living project draws on both public health and psychology and it 
was decided in consultation with researchers from each field how best to structure 
the survey so that it incorporated the best from both disciplines in a way that could 
be used most productively.  
The Problem: Research Questions and Theoretical Approach 
It is important to begin any research project with a clearly identified research 
question (or specific hypotheses). It is the role of the individual researcher or initial 
research team to identify these questions (or hypotheses) and then to explore the 
current knowledge in depth so that the most appropriate methods can be employed. 
The research questions for Green Living project were identified as part of a research 
project exploring the predictors of environmentally friendly behaviour. The primary 
research question asked whether the Theory of Planned Behaviour (TPB) variables of 
attitudes, subjective norms, perceived behavioural control and intention, as well as 
underlying beliefs, and additional variables such as environmental concern and 
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altruism can be used to explain environmentally responsible behaviours (such as 
switching off lights when leaving a room). Once the research questions are 
identified, it is necessary to adopt a sound theory based approach to answering them. 
For the Green Living project, the theoretical approach was decided after an extensive 
review of the literature but before engaging in the collaborative process. 
The theory selected was the Theory of Planned Behaviour (TPB; Ajzen, 1991). 
The TPB is an established theory which has previously been applied to 
understanding people’s environmentally friendly actions (Oreg & Katz-Gerro, 2006). 
According to the TPB, the degree to which a person is in favour of performing a 
particular behaviour (attitude), feels social pressure to perform a behaviour 
(subjective norm), and feels they have control over performing the behaviour (PBC), 
together influence intention to perform the specified behaviour (Ajzen, 1991). 
Underlying the TPB is the assumption that attitudes, subjective norms and perceived 
behavioural control are ante ceded by salient beliefs which reflect an individual’s 
intention and subsequent behaviour (Ajzen, 1991). The Green Living survey utilised 
the Theory of Planned Behaviour and asked about specific beliefs which ante cede 
attitudes, norms, perceived control, intention and behaviour, as well as a number of 
other constructs such as environmental concern and altruism. 
Method 
Following a qualitative pilot study, and in consultation with an expert panel 
and industry professionals, we constructed a self-administered mail survey which 
was distributed to a random sample of 3000 residents of Brisbane and Moreton Bay. 
The Green Living survey was primarily informed by the Theory of Planned 
Behaviour and asked about attitudes, norms, perceived control and intention, as well 
as a number of other constructs such as environmental concern and altruism. A 
second, follow-up survey was conducted four weeks after a receipt of a completed 
survey, which specifically asked about recent walking for transport and switching off 
lights behaviours. 
Conducting a Pilot Study 
The pilot study, which was not included in the interdisciplinary process, 
involved a qualitative structured email survey, which was informed by the Theory of 
Planned Behaviour and asked 12 adults from South East Queensland about five 
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specific behaviours. The behaviours were: reducing consumption of red meat by at 
least half, increasing use of active transport by at least two trips per week, installing 
solar power or hot water to a residence, regularly buying local or organic produce 
and switching off lights when leaving a room, even for a few minutes. Items included 
in the survey asked participants to report the advantages and disadvantages of these 
behaviours, to list those individuals or groups they thought would approve or 
disapprove of these actions, and factors or circumstances that would make it easier or 
more difficult to perform these actions. For the Green Living mail survey that 
followed only two of these behaviours were included based on feedback from 
participants and the expert panel. 
Constructing the Main Survey 
The Green Living survey was constructed based on the results of the pilot 
study and following an extensive review of the literature. It consisted of five sections 
and drew on constructs from both the public health and psychology domains. The 
first section focused on measuring sense of community. The second and third 
sections utilised TPB constructs and specifically asked about switching off lights and 
walking for transport. The forth section employed more of a public health approach 
and asked about such constructs as willingness to make sacrifices in order to protect 
the environment, pro environmental behaviour, and which actions, government or 
personal, would be necessary to achieve significant improvements in environmental 
quality. The final section asked about demographic characteristics such as date of 
birth, living arrangements and household income. Once the Green Living survey was 
drafted, it was sent out to an expert panel for comment. 
Consulting an Expert Panel 
The expert panel was conducted on three fronts: expert researchers 
(academics), industry experts and State and Local Government representatives. First, 
six prominent researchers with experience in the Theory of Planned Behaviour and 
the social-psychological predictors of environmentally friendly behaviour were asked 
to comment on the survey content and methods. Responses were varied and ranged 
from the introduction of new constructs and recommending alternative scales to 
improving the structure and format of the survey. Importantly, this provided outside 
assessment of the face validity and theoretical integrity of the survey 
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Consultants from major Australian energy providers and researchers in the 
field of active transport were consulted in regards to the appropriateness of the 
outcome measures employed. It was noted by one energy consultant that, while a few 
individuals switching off lights would have very little impact on environmental 
quality, exploring and influencing the beliefs underlying these behaviours has the 
potential to change behaviours across society, thereby resulting in a significant 
reduction in CO2 emissions. Another of the energy advisors provided explanatory 
wording for the outcome variable which asked about switching off lights when 
leaving a room; e.g. ‘For incandescent lights this refers to switching off lights 
whenever you leave a room, even for a few minutes. For either the new compact 
fluros or traditional fluros, this refers to switching off lights if you are leaving a room 
for more than 15 minutes’. This was an important clarification on an issue that was 
confusing for participants in the pilot study and for researchers involved in the study 
but lacking the necessary specific knowledge. 
Finally, a few representatives from state and local government were 
approached and asked to give feedback on the project. This process was particularly 
important as a major goal of the research was to produce results that would be 
practice and policy relevant. Consultation with local and state government 
representatives could achieve two ends; first, providing feedback and contributing 
content for the survey and second, establishing collaborative relationships so that a 
feedback loop could be established facilitating the timely application of findings. As 
a result of discussions with a Senior Director from the State Government Office of 
Climate Change a number of additional items were added to the survey. These items 
explored the reasons people give for not adopting environmentally friendly 
behaviours. One Local Council contributed additional funding to the project so that 
its scope could be extended to include the council’s boundaries. In addition the Local 
Council requested a report outlining the results so that the findings could be utilised 
for community engagement activities. At around the same time as the expert panel 
consultation process was underway, a media release and subsequent article in the 
local paper highlighting the project resulted in two other local government 
organisations making contact and asking to be informed about the progress and 
results of the project.  
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Selecting the Sample and Conducting the Survey 
As a direct result of the collaborative efforts described above, it was decided to 
include both Brisbane and Moreton Bay local government areas in the sample. 
Further, based on statistical power requirements and council consultations, it was 
decided that an initial sample size of 3000 would be appropriate. Data for a random 
sample of 30,000 adults was provided by the Australian Electoral Commission - it is 
compulsory to vote in Australia and so this represents an appropriate method for 
selecting a sample from the population. 3000 individuals were then randomly 
selected, 2000 from Brisbane and 1000 from Moreton Bay (overall response rate = 
41 percent, n = 1186).  
The implementation of the Green Living survey was designed as closely as 
possible to conform to the Dillman method (Dillman, 2000), which is frequently 
utilised in public health research as this method has been found to elicit the highest 
response rates. All those selected were sent a pre-notice letter, informing them that a 
survey would be arriving in approximately one week and asking for their 
participation. One week later, the main survey was mailed to participants with a 
cover letter and herbal tea bag as a gratuity. Three weeks later a replacement survey 
with a cover letter was sent to anyone who had not returned a survey and four weeks 
after the return of completed surveys, participants were recontacted by either phone 
or mail and asked about their switching off lights and walking for transport 
behaviours over the preceding four weeks (Response Rate = 70 percent, n = 830). 
They were also asked if they would like feedback on the results of the survey. 
Twenty six percent of participants, thirty seven percent of those who responded to 
the follow-up survey, indicated that they would like feedback and provided contact 
details. 
Conclusion 
Tackling environmental issues is an immediate and serious concern for policy 
makers, local governments, and environmental groups, to name a few, and a great 
deal of time and money has already been invested in educating the public and 
introducing new schemes. Unfortunately, while most people know what they should 
be doing in order to protect the environment (Gagnon Thompson & Barton, 1994), 
very few are doing it. The aim of this research has been to explore the predictors of 
environmentally friendly behaviour with an interdisciplinary, collaborative approach 
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utilising established psycho-social theory. The challenges of an interdisciplinary 
approach lie in the fact that divergent perspectives are held by the different 
disciplines and this has implications for fostering effective communication. To 
overcome these issues it is important to plan the research carefully, looking for 
appropriate opportunities to incorporate collaborative efforts and to identify where it 
might be necessary to limit the number of contributors to a particular stage of the 
research process. 
In the case of the Green Living project described above, the benefits of an 
interdisciplinary approach have been numerous, including adding value to the 
survey, providing some additional funding and providing an avenue for the findings 
of the research to be directly applied by community liaison officers. All three of the 
sources identified for the expert panel were able to contribute to the content of the 
survey. The use of academic experts with experience in conducting TPB and 
environment based research ensured the scientific integrity of the survey. Industry 
experts were able to provide feedback and insight that was not available or apparent 
without their advice and fostering a collaborative relationship with government 
liaisons helped to maximise the relevance of the research. 
This research will inform a comprehensive and practical model for predicting 
sustainable living behaviours and, importantly, at least three local councils have 
expressed an interest in making use of the results of this study as part of their 
ongoing community engagement programs. This approach serves as a model for 
future research design. As well as being informed by appropriate social-
psychological theory, by consulting with council representatives and with industry 
experts, there is an increased likelihood that the results of this research will be both 
practice and policy relevant. Forging alliances with those who are in a position to 
immediately utilise the findings of the research for public outreach initiatives has the 
potential to improve the quality and appropriateness of research and opens avenues 
to the effective and timely communication of research findings. 
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Chapter 6: Reporting Predictors of 
Sustainable Behaviour to 
Moreton Bay Regional Council 
This chapter contains a report presented to Moreton Bay Regional Council. The 
report outlines a number of findings from the mail survey conducted as part of this 
research project. The report is included in the dissertation as it addresses the Aims 1 
and 2 of the study. 
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EXECUTIVE SUMMARY 
 
Over recent decades there has been an increasing concern with issues of 
environmental sustainability. Many aspects of a modern lifestyle are harmful, both 
to human health directly, and to the natural environment which sustains us. In fact, 
it is now likely that no amount of mitigation will prevent significant climate change 
over the coming century(IPCC, 2007). Individuals and communities therefore need 
to adapt to a new sustainable culture; where we are less reliant on cars, eat foods 
with a lower carbon footprint, and where we are conscious of the energy we 
consume and where it is coming from.  
 
The fundamental reason for conducting this research is to reveal mechanisms 
driving public conscientiousness about sustainable living and to highlight pathways 
through which people can be encouraged to optimize their environmentally friendly 
behaviours; so that individuals and communities can work towards the healthiest 
possible future. 
This report presents findings from the GREEN LIVING Study which was conducted 
from September 2009 – February 2010. The report focuses on identifying the 
specific beliefs driving environmentally friendly behaviour, in particular switching off 
lights when leaving a room and walking for transport. 
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BACKGROUND AND INTRODUCTION 
 
Environment and Health 
Many aspects of a modern lifestyle are harmful to the natural environment and to 
human health directly. Air pollution from motor vehicles is known to result in 
respiratory problems, suppressed immunity and has been strongly linked with 
cancer (Ye et al., 2000).  
The burning of fossil fuels, to run our cars and produce our electricity, releases CO2 
into the atmosphere. CO2 is thought to be one of the most damaging greenhouse 
gasses. Greenhouse gasses collect in the atmosphere and reflect heat back towards 
the Earth rather than letting it escape, thereby warming the Earth.  The way we 
have created and used energy and resources since the beginning of the industrial 
age has resulted in damage to the environment and ultimately poor health 
outcomes, even before considering the effects of climate change. 
 
Public Attitudes and Behaviours 
In an international comparison, Australians were found to have the highest pro-
environmental attitudes and the second lowest ecocentric attitudes compared to 
residents of 14 other countries (Marquart-Pyatt, 2007). Ecocentrism refers to the 
belief that nature is worth preserving regardless of economic or lifestyle implications 
(Gagnon Thompson & Barton, 1994). Interestingly, it is the ecocentric, rather than 
purely pro-environmental, attitudes that may be the better predictor of 
environmental behaviour (Gagnon Thompson & Barton, 1994). Higher education 
and being a female were both associated with Australians having a more positive 
attitude towards the environment (Marquart-Pyatt, 2007). 
Recent ABS survey shows that 84 percent of those living in Brisbane are concerned 
about an environmental problem and 57 percent feel that the environment is 
declining. Thirty five percent of people living in Brisbane were involved in 
environmental activities, such as donating money, signing a petition or volunteering 
over a twelve month period between 2007 and 2008 (Australian Bureau of Statistics, 
2009). In terms of environmentally friendly behaviour, little information is available; 
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however, according to a recent government report, recycling performance is 
hovering at about 17 percent (EPA, 2003); a fairly low figure considering the 
relative convenience of recycling (due to provision of council bins and recycling 
stations) and marketing and education initiatives that have been undertaken. 
Research has demonstrated that feelings of responsibility for the environment are 
greatest at the local level, meaning that people care most about their own 
neighbourhood environment and less about environments that are geographically 
separated from them; however, the perceived seriousness of environmental 
problems is lowest at an individual’s local area (Uzzell, 2000). This finding indicates 
that even those who have a strong environmental altruism may fail to act, because 
they perceive that they cannot make a difference, or that there will be no benefit to 
them personally. So, the factors we would expect to predict environmentally friendly 
behaviour often do not. Thus there is a need to apply theory to the task of better 
understanding environmentally conscious behaviour. 
Explaining the Theory of Planned Behaviour 
The Theory of Planned Behaviour (TPB) has already been utilised in research 
exploring environmentally friendly behaviour (Fielding, Terry, Masser, Bordia, & 
Hogg, 2005), is easily extended to include additional variables of interest and, with 
its focus on behavioural beliefs, is suited to exploring the noted discrepancy 
between individual attitudes and environmentally conscious behaviour. A more 
detailed description of the TPB is presented below. 
According to the TPB, the degree to which a person is in favour of performing a 
particular behaviour (attitude), the degree to which a person feels social pressure to 
perform a behaviour (subjective norm), and the degree to which a person feels they 
have control over performing the behaviour (perceived behavioural control) work 
together to influence intention to perform specified behaviours, and thereby 
increase performance itself (Ajzen, 2006). In addition, perceived behavioural control 
(PBC) is said to impact directly on behaviour. Attitude, subjective norm and PBC are 
proposed to be influenced by behavioural, normative, and control beliefs 
respectively and, in terms of environmentally friendly behaviour, all three of these 
belief types have been found to predict riparian zone management amongst graziers 
in the Fitzroy Basin area in Central Queensland (Fielding et al., 2005).  
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Underlying the TPB is the assumption that the antecedents of attitude, subjective 
norms, and perceived behavioral control are corresponding salient beliefs, which 
reflect an individual’s intention and subsequent behavior (Ajzen, 1991b). Attitudes 
are determined by the individual’s beliefs about the likely outcomes of performing 
the behaviour (behavioural beliefs) weighted by the positive or negative evaluations 
of these outcomes. Subjective norms relate to the individual’s beliefs about 
important referents either approving or disapproving of a given behavior (normative 
beliefs) weighted by the individuals motivation to comply with these important 
individuals or groups. Perceived behavioral control is based on the individual’s 
beliefs concerning the extent to which internal and external factors may inhibit or 
facilitate performance of a given behavior (control beliefs) weighted by the expected 
impact these factors would have on behavioral performance if they were present 
(Ajzen, 1991b).  
 
Given that it is suggested that the traditional evaluative items are not always 
essential for belief measurement (Ajzen, 1991), the current study only focused on 
the beliefs underlying environmentally friendly behaviour. Assessing the belief-based 
determinants of attitude, subjective norms, and perceived behavioral control allows 
researchers to establish the beliefs that differentiate those who perform a given 
behavior from those who do not. A number of studies have utilised the knowledge 
of these underlying beliefs to increase our understanding of various behaviours in 
adults (Rhodes, Courneya, Blanchard, & Plotnikoff, 2007; White, Terry, Troup, & 
Rempel, 2007; Wilson & White, 2008). 
Additional Explanatory Constructs   
Descriptive Norms. The TPB definition of subjective norms does not necessarily 
include descriptive norms. However, Cialdini (2003) has found that positively framed 
normative messages, such as ‘join your fellow citizens in helping to save the 
environment’ has a relative strong influence on environmentally friendly behaviour. 
Similarly, Grankvist and Beil (2001) found that individuals were more likely to 
purchase eco labelled food products if they believed that significant others are also 
buying similar products. 
Willingness to bear the cost. ISSP data suggests that willingness to bear the costs of 
protecting the environment was already quite high in Australia in 1993; fifty percent 
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were willing to pay much higher prices, thirty-eight percent were willing to pay 
much higher taxes; and forty-two percent of Australians were willing to take a cut in 
their standard of living (Frizzell & Pammett, 1997). These statistics may be much 
higher now as, in American research, it was demonstrated that public willingness to 
bear the costs of climate change, by paying more on electricity bills, increased by 50 
percent in a three year period between 2003 and 2006 (Curry et al., 2007).  
Environmental Altruism. Perhaps not surprisingly, in consideration of the above 
discussion regarding people failing to see how their actions will benefit themselves, 
altruistic norms and ideals have been demonstrated to influence recycling behaviour 
(Hopper & Nielsen, 1991). Karpiak and Baril (2008) found that moral reasoning, a 
construct related to altruism, predicted a measure of environmental attitude 
(ecocentrism) that has been shown to predict environmentally responsible 
behaviour.  
Sense of community. It has been suggested that the challenge of climate change 
could best be tackled by supporting and utilising communities (Ebi & Semenza, 
2008). Certainly, approaching the issue from a community perspective would serve 
to reinforce norms and encourage an altruistic outlook (Nasar & Julian, 1995). This 
was demonstrated in a community recycling program in which residents successfully 
encouraged their neighbours to recycle (Hopper & Nielsen, 1991). The current 
survey will make use of the sense of the 11 item Neighborhood Sense of Community 
scale (Nasar & Julian, 1995). 
Self-efficacy. It has been argued that self-efficacy is conceptually similarly to 
perceived behavioural control from the TPB model described above (de Vries et al., 
1988), and self efficacy has been demonstrated to be a good predictor of 
behavioural intentions (de Vries et al., 1988). However, the role of self-efficacy in 
climate related behaviour change might be complicated as, in one study, it was 
found that Information and confidence in scientists was related to less, not more, 
concern for the environment and this relationship was mediated by personal efficacy 
(Kellstedt et al., 2008). Similarly, Homburg and Stolberg (Homburg & Stolberg, 
2006) found that self-efficacy did not predict pro-environmental behaviour. Thus, 
while self-efficacy has been a long recognised predictor of behaviour, this may not 
be the case for pro-environmental behaviour. This discrepancy requires further 
consideration. 
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Scepticism. Despite what seems like overwhelming evidence that climate change is 
real and that it has been caused by human activity, there remains a handful of 
scientists who hold firm to the belief that climate change is an unproven theory. The 
sceptics, perhaps rightly so, continue to be heard in government and media circles 
and this has led to public scepticism. Scepticism was included in the International 
Social Survey Program Environmental Surveys in 2000 (International Social Survey 
Program, 2000) and it has been suggested that researchers should pay explicit 
attention to local environmental scepticism (Palmer & Wadley, 2007). The 
scepticism item from the ISSP Environment II survey will be included in the current 
research. 
Importance. Elliott, Gresham, Frank and Beddow (2008), suggest that importance 
reflects the social validity of a behaviour and that this construct should be directly 
assessed in order to inform intervention. Thus, a measure of the importance of 
particular environmentally friendly behaviours will be included in the current study. 
Further, importance items will be framed in terms of the importance of performing 
these behaviours for environmental reasons specifically, controlling for those who 
perform some environmentally responsible behaviours primarily for health reasons. 
Green Living Study Overview 
The Green Living Study is being undertaken as part of a PhD thesis. The aim of the 
thesis is to explore the predictors of environmentally friendly behaviour amongst 
Brisbane and Moreton Bay residents. Specifically, the analyses will be focusing on 
addressing the following questions: 
1. What are the predictors of environmentally friendly behaviours amongst 
Brisbane residents? 
a. Do the Theory of Planned Behaviour (TPB) variables of attitudes, 
subjective norms, perceived behavioural control and intention 
adequately explain environmentally responsible behaviours (such as 
switching off lights when leaving a room)? 
b. Do the underlying TPB attitudinal, normative and control beliefs 
explain environmentally responsible behaviour? 
c. Do additional variables, such as concern about climate change, 
altruism or self-identity contribute to an explanation of 
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environmentally responsible behaviours, over and above TPB 
variables? 
2. Does environmentally friendly behaviour differ by socio-demographic status? 
a. What is the influence of socioeconomic status? 
b. What is the influence of gender? 
3. To what extent are Brisbane residents aware of state and local government 
environmental initiatives and  
a. To what extent does this awareness predict environmentally friendly 
behaviour? 
The primary method utilised to address these questions has been via a mail survey, 
which was preceded by a brief qualitative beliefs elicitation study. This main study 
will be followed in the near future by a similarly structured internet based survey 
which explores switching off appliances at the wall and the use of reusable shopping 
bags. 
Report Aim 
The aim of this report is to provide Council with a basic report outlining descriptive 
statistics for variables of interest, as well as a more thorough report of the beliefs 
associated with walking for transport and switching off lights. These findings will be 
provided separately for participants residing in electorates included in the Moreton 
Bay Regional Council area and for all participants. 
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METHODS 
 
Green Living Design  
 
The Green Living Study was conducted in three phases. Firstly, there was a small 
email based pilot study. For the pilot, TPB based beliefs were elicited through an 
open ended email survey completed by 15 adults in late 2008. Second, the Green 
Living Survey was then designed in consultation with an expert panel consisting of 
academics, industry experts and state and local government representatives. The 
survey was conducted and, thirdly, there was a small follow up survey which asked 
about walking for transport and switching off lights over the previous four weeks. 
Data collection was completed in February 2010. Figure 1 illustrates the procedure 
followed in conducting the Green Living Study. 
 
 
 
Figure 1.  An outline of the procedure followed for the Green living 
Project  
 
 
Study areas and participants 
 
For the pilot study, a convenience/snowball sampling was used. Participants were 
aged from their early 20s to early 60s and came from diverse backgrounds. For the 
Green Living Survey 30,000 individuals aged 18 – 67 were randomly selected from 
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11 Electorates from the Australian Electoral Commission roll (See Table 1). Of those, 
2,000 were randomly selected from Electorates within the Brisbane Local 
Government Area and 1,000 were randomly selected from those three electorates 
within the Moreton Bay Region (Figure 2), which did not overlap with the Brisbane 
LGA. Petrie electorate includes individuals from both Brisbane LGA and MBRC area 
and so the total sample from MBRC electorates would have been larger than 1000. 
Those sampled were asked to complete a paper based survey, and a small follow-up 
survey 4 weeks later which asked about behaviour. 
 
 
Table 1:  South East Queensland Electorates sampled in the Green 
Living Study 
Electorate Name Local Government Area Covered 
Dickson Moreton Bay 
Fisher Moreton Bay  
Longman Moreton Bay 
Petrie Moreton Bay and Brisbane 
Bonner Brisbane 
Brisbane Brisbane 
Griffith Brisbane 
Lilley Brisbane 
Moreton Brisbane 
Oxley Brisbane 
Ryan Brisbane 
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Figure 2.  Green Living Study areas, consisting of eleven Federal Electorates 
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 Questionnaire Measures  
 
There were a large number of variables included in the Green Living Survey. Some 
were specific to understanding the beliefs predicting switching off lights when 
leaving a room and walking for transport. Other constructs were more general. 
Similarly, some of the items were to answer particular questions unrelated to the 
purposes of this report. Table 2 provides a summary of the nature of the relevant 
data collected for the Green Living Survey. 
 
 Table 2: Summary of relevant data collected for the Green Living 
Study 
Specific Behaviour Measuresa Example/Descriptionb 
Past Behaviour 
How regularly do you switch off lights when you 
leave a room? 
Behavioural Beliefs I would reduce my carbon emissions 
Normative Beliefs My Family thinks that I should.... 
Control Beliefs 
If I did not have a car would influence my 
decision 
Specific Behaviour How regularly have you performed the behaviour? 
Other Measures Included in this Report 
 
Sense of Community 
I feel quite similar to most people who live in this 
neighbourhood 
Knowledge 
Please rate your level of knowledge about Climate 
Change 
Environmental Altruism 
It is my moral responsibility to do my part to limit 
Climate Change 
Willingness to bear cost I am willing to pay much higher prices... 
Scepticism 
Many of the claims about environmental threats 
are exaggerated 
Participation  Have you participated in Earth Hour? 
Concern about Climate Change How concerned are you about Climate Change? 
Action Orientation 
Do you believe the following actions will be 
necessary? 
Behaviour To what extent do you perform the following? 
a These variables were measured in relation to two specific outcome behaviours, 
switching off lights when leaving a room and walking for transport. 
b. These brief descriptions are provided as a very rough indication of how the 
construct was measured, a more detailed definition refer to the survey (Appendix A) 
or contact the author. 
 
 
A copy of the questionnaire is included in Appendix A. Collection of the 
questionnaire data occurred between September 2009 and February 2010, and was 
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conducted using a mail-survey method described by Dillman (2000). A primary 
approach letter was mailed one week in advance of the questionnaire advising 
potential respondents of the study and encouraging their participation. This was 
followed seven days later by a survey package containing a cover letter, the self-
administered questionnaire, a pre-addressed prepaid reply envelope, and a small 
gratuity (herbal tea bag). A reminder letter and replacement survey was sent to 
non-respondents after three weeks. A final reminder was sent out three weeks later. 
All participants who returned a completed Green Living Survey were contacted four 
weeks later by either phone or mail with a 3 item survey which measured 
behaviours (up to five contacts were made).  
 
Analyses 
The analysis and presentation of results are divided into three sections. Firstly, we 
provide a brief description of the questionnaire response rate and a breakdown of 
the demographic profile of respondents. 
Second, we undertake a statistical analysis and present results showing the 
important beliefs which predict switching off lights when leaving a room. 
Thirdly, we undertake a statistical analysis and present results showing the 
important beliefs which predict walking for transport. 
The final section looks at the extent to which participants adopt a wide range of 
environmentally friendly behaviours, as well as some predictors of this 
environmentally friendly behaviour. 
All results are presented separately for Moreton Bay Regional Council areas and for 
the whole sample.       
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MAIN FINDINGS 
 
SECTION 1: Survey response 
 
Moreton Bay Areas (Dickson, Fisher, Longman, Petrie) 
 
Of the 1238 questionnaires that were mailed to the four Electorates included in the 
Moreton Bay Regional Council Area, 41 were subsequently considered ‘ineligible’ 
(e.g. not at last known address, overseas) and 503 were returned with usable data 
to give a response rate of 42% (503/1197). The follow-up survey yielded a 70% 
response rate (351/503) 
 
Whole Sample 
Of the 3,000 questionnaires that were mailed, 113 were subsequently considered 
‘ineligible’ (e.g. not at last known address, overseas) and 1,186 were returned with 
usable data to give a response-rate of 42% (1,186/2835). The follow-up survey 
yielded a 70% response rate (831/1186). 
Demographic Characteristics 
Table 3 shows the Demographic characteristics of the sample (Separately for MBRC 
area and for the whole sample, including Age, Gender, Living Arrangements, 
Education, Employment and Household Income. 
Participants in the MBRC areas were similar on age, gender and living arrangements 
to participants across the whole sample. However, participants from the MBRC 
areas were less likely than participants across the whole sample to have a 
bachelor’s degree or higher, were less likely to be in full time paid work and were 
much less likely to have a household income of more than $130,000 per year. 
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Table 3.  Demographic Characteristics of the Sample  
 MBRC  % ALL  % 
Age n=503 n = 1184 
18 - 22 7.6 7.3 
23 - 27 5.6 6.5 
28 - 32 7.2 7.6 
33 - 37 7.4 9.3 
38 - 42 10.3 9.5 
43 - 47 11.7 12.1 
48 - 52 10.9 11.7 
53 - 57 12.5 12.5 
58 - 62 15.3 13.2 
63 - 67 11.5 10.2 
Gender n=503 n = 1186 
Male 39.4 39.0 
Female 60.6 61.0 
Living Arrangements n=483 n = 1132 
Living alone with no children 9.3 11.0 
Single parent living with one or more children 6.0 5.6 
Single and living with friends or relatives 10.1 10.2 
Couple (married or defacto) living with no children 31.9 29.0 
Couple (married or defacto) living with one or 
more children 
37.5 38.8 
Other 5.2 5.6 
Education n=480 n = 1129 
Bachelor’s degree or higher 22.3 32.9 
Diploma/Associate Diploma 15.6 14.3 
Certificate (trade/business) 25.6 21.3 
Year 12 (Senior/6th form) 13.8 13.2 
Year 11 or less 22.1 17.3 
Other .06 1.0 
Employment n=483 n = 1132 
Full time paid work in a job, business or profession 45.1 49.6 
Part time paid work in a job, business or profession 11.2 14.2 
Casual paid work in a job, business or profession 9.9 8.7 
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Work without pay in a family or other business 1.7 2.0 
Home duties not looking for work 6.4 5.5 
Unemployed looking for work 2.5 1.7 
Retired 15.5 10.2 
Permanently unable to work 3.3 2.9 
Student 3.1 4.0 
Other 1.2 1.2 
Household Income n=472 n = 1112 
$0 - $25,999 10.0 8.3 
$26,000 - $41,599 10.2 7.9 
$41,600 - $51,999 9.3 8.5 
$52,000 - $72,799 16.5 15.3 
$72,800 - $129,999 25.6 26.6 
$130,000 pa or more 8.9 16.2 
Don’t know 4.2 4.3 
Don’t want to answer this 15.3 12.9 
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SECTION 2: Beliefs Predicting Switching off Lights when leaving a room 
For belief-based analyses, responses were re-coded to indicate those who switched 
off lights never, rarely or sometimes (coded to 0) and those who switched off lights 
often or very often (coded to 1). Using SPSS 17.0, multivariate analyses of variance 
(MANOVA) were conducted to examine the influence of beliefs on switching off 
lights when leaving a room. To explore where the differences exist between the 
groups, dependent variables (i.e., beliefs) were examined at the univariate level. 
Bonferonni adjustments were used to control for familywise type 1 error. Please 
refer to Table 1 for the mean differences in groups between those who switched off 
lights never, rarely or sometimes compared to those who switched off lights often 
or very often in the MBRC area and across the whole sample. Significance levels are 
presented at .05 and with a Bonferroni correction. 
MBRC Areas 
For analyses including the MBRC areas only, overall, Wilks’ Lambdas were significant 
for three of the four MANOVAs conducted. According to Wilks’ criterion, a significant 
multivariate effect was identified between the groups for behavioral beliefs, F(8, 
332) = 2.31, p=.02, η² = .053. Univariate analyses revealed that those participants 
who switched off lights often or very often were more likely than those who did not 
to believe that switching off lights would be good for the environment. They were 
less likely to believe that they would have to switch the light on again a few minutes 
later, that they would be less safe with the lights out and that they might stumble 
and fall in the darkness. 
A significant multivariate effect was found between the groups for normative beliefs, 
F(4, 337) = 4.94, p=.001, η² = .055. Univariate analyses indicated that those 
participants who switched off lights often or very often were more likely to believe 
that environmentalists and their family would think that they should switch off lights 
when they leave a room. 
A significant multivariate effect was identified between the groups for control 
beliefs, F(6,329) = 2.32, p=.040, η² = .039. Univariate analyses showed that 
participants who switched out lights often or very often were more likely to indicate 
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that if they were trying to save money it would influence their decision to switch out 
lights.  
Finally, a significant multivariate effect was not identified between the groups for 
descriptive norms, F(2,342) = 2.57, p =.08, η² = .015. Usually univariate analysis 
would not be conducted if an overall multivariate analysis was found to be non-
significant; however, as this information would likely be interesting and informative 
for Council’s purposes, these analyses have been included. Univariate analyses 
revealed that participants who switched off lights often or very often were 
significantly more likely to believe that their neighbours also switch off lights when 
leaving a room. 
Whole of Sample 
For analyses including the entire sample, overall, Wilks’ Lambdas were significant for 
all of the four MANOVAs. According to Wilks’ criterion, a significant multivariate 
effect was identified between the groups for behavioral beliefs, F(8, 797) = 5.64, p 
<.001, η² = .054. Univariate analyses revealed that those participants who 
indicated that they switched off lights often or very often were less likely than those 
who switched out lights never, rarely or often to believe that they would need to 
switch the lights on again a few minutes later and that they would feel less safe 
with the lights out. They were more likely to believe that their electricity bill would 
be lower, that switching off lights would reduce their carbon emissions, that 
switching off lights would be good for the environment and that they won’t have to 
replace their light bulbs as often. 
A significant multivariate effect was also found between the groups for normative 
beliefs, F(4, 802) = 5.98, p < .001, η² = .029. Univariate analyses indicated that 
those participants who switched off lights often or very often were more likely to 
believe that their family would think that they should switch off lights when they 
leave a room. 
A significant multivariate effect was identified between the groups for control 
beliefs, F(6, 792) = 5.28, p<.001, η² = .038. Univariate analyses showed that 
participants who switched out lights often or very often were more likely to indicate 
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that their friends telling them they should switch out lights and if they were trying 
to save money would influence their decision to switch out lights. 
Finally, a significant multivariate effect was identified between the groups for 
descriptive norms, F(2, 812) = 10.93, p <.001, η² = .026. Univariate analyses 
revealed that participants who switched off lights often or very often were 
significantly more likely to believe that their closest friend and their neighbours also 
switch off lights when leaving a room. 
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Table 4.  Mean differences in behavioural, normative, and control 
beliefs for participants switching off lights when leaving a room  
Walking for Transport 
MBRC 
Sometimes 
MBRC 
Often 
ALL 
Sometimes 
ALL 
Often 
Behavioural Beliefs n=24 n=317 n = 66 n = 740 
My electricity bill would be lower 5.38 5.78 5.24 5.86*** 
I would reduce my carbon emissions 5.58 5.98 5.44 6.03*** 
It would be good for the 
environment 
5.63 6.11* 5.44 6.18*** 
I won’t have to replace light bulbs as 
often 
4.67 5.18 4.41 5.27*** 
I would have to switch the light on 
again a few minutes later 
5.13 4.20* 4.91 4.36* 
I would feel less safe with the lights 
out 
3.63 2.55*** 3.32 2.59*** 
My home would feel colder 2.92 2.55 2.48 2.60 
I might stumble and fall in the 
darkness 
3.63 2.82* 3.33 2.91 
*p<.05, *** p <.006     
Normative Beliefs n = 24 n = 318 n = 70 n = 737 
Environmentalists 6.29 6.80*** 6.59 6.78 
My family 4.88 5.69*** 4.97 5.71*** 
The Government 5.58 5.87 5.59 5.92 
Electricity companies 2.67 2.97 2.53 3.03 
*p<.05, *** p <.013     
Control Beliefs n = 24 n = 312 n = 68 n = 731 
My friends telling me I should 3.79 4.08 3.38 4.06*** 
If I were trying to save money 4.88 5.87*** 4.91 5.84*** 
Being reminded 4.83 5.20 4.78 5.15 
If it was inconvenient 4.21 4.08 4.18 4.11 
Household members who are afraid 
of the dark 
3.54 3.85 3.85 3.74 
A desire to be in a well lit 
environment 
4.04 3.57 4.19 3.75 
*p<.05, *** p <.008     
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Descriptive Norms   n = 70 n = 745 
Closest friend 3.25 3.41 3.04 3.45*** 
Neighbour 2.92 3.28*** 2.83 3.25*** 
*p<.05, *** p <.025     
SECTION 3: Beliefs Predicting Walking for Transport   
For belief-based analyses, responses were re-coded to indicate those who did not 
walk for transport at all versus those who did. Using SPSS 17.0, multivariate 
analyses of variance (MANOVA) were conducted to examine the influence of beliefs 
on whether or not people walked for transport. To explore where the differences 
exist between the groups, dependent variables (i.e., beliefs) were examined at the 
univariate level. Bonferonni adjustments were used to control for familywise type 1 
error. Please refer to Table 1 for the mean differences in groups between those who 
did and did not walk for transport in the MBRC area and across the whole sample. 
Significance levels are presented at .05 and with a Bonferroni correction. 
MBRC Areas 
For analyses including the MBRC areas only, overall, Wilks’ Lambdas were significant 
for only one of the MANOVAs. According to Wilks’ criterion, a significant multivariate 
effect was not identified between the groups for behavioral beliefs, F(15, 296) = 
1.37, ns. Usually univariate analysis would not be conducted if an overall 
multivariate analysis was found to be non-significant; however, as this information 
would likely be interesting and informative for Council’s purposes, these analyses 
have been included. Univariate analyses revealed that those participants who 
walked for transport were more likely than those who did not to believe that walking 
for transport would take too much time and would be inconvenient.  
A significant multivariate effect was not found between the groups for normative 
beliefs, F(5, 308) = 1.71, ns. Univariate analyses were also non-significant. 
Similarly, a significant multivariate effect was not identified between the groups for 
control beliefs, F(9, 298) = 0.69, ns. Univariate analyses were likewise non-
significant. Finally, a significant multivariate effect was identified between the 
groups for descriptive norms, F(2, 319) = 5.52, p =.004, η² = .033. Univariate 
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analyses revealed that participants who walked for transport were significantly more 
likely to believe that their closest friend also walked for transport. 
Whole of Sample 
For analyses including the entire sample, overall, Wilks’ Lambdas were significant for 
three of the four MANOVAs. According to Wilks’ criterion, a significant multivariate 
effect was identified between the groups for behavioral beliefs, F(15, 716) = 4.12, p 
<.001, η² = .079. Univariate analyses revealed that those participants who walked 
for transport were significantly less likely than those who did not to believe that 
walking for transport would take too much time, would be inconvenient and that 
they would get tired. They were more likely to believe that they would be happier 
and it would relieve stress if they walked for transport 
A significant multivariate effect was also found between the groups for normative 
beliefs, F(5, 740) = 5.01, p < .001, η² = .033. Univariate analyses indicated that 
those participants who walked for transport were more likely to believe that their 
family and their doctor would think that they should walk for transport. 
A significant multivariate effect was not identified between the groups for control 
beliefs, F(9, 726) = 1.21, ns. Univariate analyses showed that participants who 
walked for transport were more likely to indicate that a safe route and whether they 
had a car would influence their decision to walk for transport. 
Finally, a significant multivariate effect was identified between the groups for 
descriptive norms, F(2, 757) = 7.91, p <.001, η² = .020. Univariate analyses 
revealed that participants who walked for transport were significantly more likely to 
believe that their closest friend and their neighbours also walked for transport. 
 
Table 5.  Mean differences in behavioural, normative, and control 
beliefs for participants walking for transport  
Walking for Transport 
MBRC No 
Walking 
MBRC  
Walking 
ALL No 
Walking 
ALL 
Walking 
Behavioural Beliefs n = 117 n = 195 n = 224 n = 508 
I would reduce my carbon emissions 5.99 5.76 5.97 5.81 
It would be good for the environment 6.08 5.95 6.11 6.0 
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I would be attacked by dogs or birds 3.43 3.21 3.22 3.02 
I would have more energy 5.46 5.39 5.42 5.41 
It would take too much time 5.41 4.82* 5.22 4.38*** 
I would save money 5.20 5.03 5.07 5.00 
I would be happier 4.48 4.65 4.47 4.81* 
I would not be safe in the traffic 3.16 3.12 3.18 2.98 
I would risk getting skin cancer 3.82 3.61 3.78 3.52 
It would be inconvenient 5.49 4.67*** 5.35 4.39*** 
It would be good for my health 6.12 6.04 6.01 6.13 
It would be a good way to relieve 
stress 
5.26 5.45 5.13 5.61*** 
I would get too tired 3.92 3.49* 3.79 3.15*** 
The weather would make it difficult 4.42 4.26 4.29 4.02 
I would get to know my local 
community 
4.57 4.38 4.44 4.52 
*p<.05, *** p <.003     
Normative Beliefs n = 116 n = 198 n = 223 n = 523 
My family 3.66 3.97 3.66 4.34*** 
Environmentalists 6.29 6.35 6.38 6.43 
The Government 5.32 5.59 5.55 5.63 
My Doctor 5.54 5.79 5.52 5.80* 
The National Heart Foundation 6.16 6.15 6.21 6.21 
*p<.05, *** p <.010     
Control Beliefs n = 111 n = 197 n = 219 n = 517 
If there was a shower at my 
destination 
3.57 3.46 3.59 3.70 
If there was a safe route 4.27 4.59 4.49 4.87* 
If I did not have a car 5.55 5.80 5.60 5.87* 
If I were more fit 3.85 3.91 3.89 3.96 
If my destination was close by 5.65 5.53 5.46 5.59 
If there was better public transport 5.23 5.11 5.16 5.14 
If I had the time 5.00 5.04 5.01 5.15 
If I was more motivated 4.24 4.40 4.26 4.52 
If the weather was bad 4.13 4.42 4.26 4.50 
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*p<.05, *** p <.006     
Descriptive Norms n = 122 n = 200   
Closest friend 0.57 1.53*** 0.97 1.83*** 
Neighbours 0.74 0.98 1.20 1.64* 
*p<.05, *** p <.025     
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SECTION 4: Other Environmentally Friendly Behaviours 
This section reports on the percentage of people engaging in environmental 
activism (Table 6), environmentally friendly behaviours around the home (Table 7), 
and action orientation (whether participants feel change is required at a social or 
personal level) (Table 8).  Descriptive statistics for the measures utilised in 
regression analyses are presented in Table 9. A correlation table (Table A1) and the 
results of a number of regression analyses exploring the degree to which 
environmentally friendly behaviour can be explained by knowledge (Table A2), 
concern about climate change (Table A3), scepticism about climate change (Table 
A4), environmental altruism (Table A5) and willingness to sacrifice for the 
environment (Table A6) are presented in an appendix. Table A7 presents a 
regression analysis for the combined effects of knowledge, concern about climate 
change, environmental altruism and willingness to sacrifice for the environment. 
Observed differences indicate that people living in the MBRC areas participated in 
more green activities over the previous year but were less likely than participants 
across the whole sample to have commenced or continued membership of an 
environmental organisation or to have donated to green groups (Table 6). 
 
Table 6.  Percentages of individuals participating in 
environmental activism. 
 MBRC   All   
Environmental Activism Yes No  Yes No  
Commenced or continued membership 
of an environmental organisation 
8.2 91.8  10.9 89.1  
Signed a petition to protect the 
environment 
34.3 65.7  34.0 66.0  
Participated in a green activity (e.g. 
Clean-up Australia Day, Greening 
Australia) 
23.1 76.9  21.9 78.1  
Donated to green groups 23.7 76.3  27.3 72.8  
Participated in Earth Hour 51.9 48.1  52.9 47.1  
 
 
Report for Moreton Bay Regional Council, June 2010 
Chapter 6: Reporting Predictors of Sustainable Behaviour 156 
When considering a wider range of environmentally friendly behaviours, the percentages of individuals engaging in particular 
behaviours appears to be similar for the MBRC areas alone and for the whole sample (Table 7). In the absence of tests of statistical 
significance, it would seem, however, that people in MBRC areas are more likely to make use of grey water, store and use rain water, 
compost their scraps, hang their washing out to dry in the sun and avoid chlorine based cleaning products. They are also more likely 
to Donate or re-sell used clothing or household items, gather problem waste and take it to special disposal sites and switch off unused 
appliances at the wall. 
 
Table 7.  Percentage of individuals participating in environmentally friendly behaviours. 
Behaviours 
Always 
MBRC 
 
All 
Often 
MBRC 
 
All 
Sometimes 
MBRC 
 
All 
Rarely 
MBRC 
 
All 
Never 
MBRC 
 
All 
N/A 
MBRC 
 
All 
I try to use unbleached paper where 
possible 
7      7.7 20.4      20.5 30.7      33.3 25.1      21.2 13.6      13.7 3.1      3.6 
I choose products made of recycled 
material whenever possible 
8.8      9.1 34 34.5 40.6 39.9 10.7 12.0 5.1 3.7 0.8 0.8 
I avoid products with a lot of 
unnecessary packaging 
11.3 12.0 34.4 37.4 36.1 33.9 12.3 11.6 5.1 4.2 0.8 1.0 
I avoid chlorine-based cleaning products 20.9 17.1 22.4 24.0 28.1 27.7 15.2 17.6 9.7 9.8 3.7 3.8 
I repair things that are broken rather 
than buy new 
14.4 13.8 41.5 40.6 32.9 34.8 8.6 7.7 2.5 2.5 0.2 0.5 
I avoid disposable products 9.5 8.7 32.9 34.8 38.7 39.0 13.2 12.9 4.9 3.9 0.8 0.7 
I donate or re-sell used clothing or 
household items 
43.6 39.9 36.8 39.3 14.3 15.3 2.2 2.6 2.7 2.2 0.4 0.6 
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I avoid using a car for environmental 
reasons 
1.4 2.5 4.7 6.2 18.6 21.1 31.8 31.6 36.8 32.1 6.6 6.3 
I avoid using toxic products in my 
garden/yard 
29.1 27.1 33.2 33.1 19.4 19.4 9.3 9.0 3.9 3.6 5.2 7.8 
I try to buy fruit and vegetables that are 
grown without the use of herbicides, 
pesticides, or chemicals 
10.8 9.8 23.7 25.4 34.6 34.8 19.4 19.5 9.6 8.8 1.8 1.7 
I make compost out of household waste 23.1 21.1 13.5 13.6 14.5 14.1 13.1 14.6 30.3 30.5 5.5 6.1 
I gather problem waste and take it to 
special disposal sites 
21.7 19.5 18.9 17.8 19.7 21.2 12.3 13.7 18.9 18.0 8.6 9.8 
I sort household waste for recycling 66 66.5 24.6 23.1 5.3 6.0 1.6 2.0 1.2 1.4 1.2 1.0 
I store and use rain water in the home 
and/or garden 
49.8 44.8 10.8 9.7 8.6 8.9 5.5 6.3 17.8 19.8 7.6 10.5 
I make use of grey water 28 22.2 15.3 14.0 17.1 17.7 9.6 10.7 22.4 25.7 7.6 9.6 
I pay for/use energy from green sources 14.1 15.5 9.2 8.3 18.1 15.4 14.1 13.6 31.9 34.0 12.6 13.2 
I limit my consumption of red meat for 
environmental reasons 
3.9 4.1 6.3 7.8 10.4 13.5 20.2 17.8 53.7 51.8 5.5 5.1 
I replace old fashioned incandescent 
lights with compact fluros 
46.8 45.6 21.1 24.4 20.2 17.9 3.9 3.6 5.3 5.5 2.7 3.1 
I switch off unused appliances at the 
wall 
30.3 27.4 25.6 28.2 26.4 28.0 11.5 10.3 6.3 5.9 0 0.2 
I hang my washing to dry in the sun 72.2 70.2 18.8 20.4 5.3 5.1 1.4 2.1 2 1.7 0.2 0.4 
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People from MBRC areas were less likely than people across the whole sample to 
believe that government legislation will be necessary in order to achieve significant 
improvements in environmental quality. Overall, participants indicated a preference 
for individual and community based action (Table 8).  
 
Table 8.  Percentages of individuals preferring each type of 
action to improve environmental quality. 
 MBRC   All   
Action Orientation Yes No Unsure Yes No Unsure 
Government legislation and 
regulation 
72.9 12.5 14.6 75.5 10.4 14.1 
Communities working together 90.2 2.9 7.0 90.0 3.6 6.5 
Personal lifestyle changes 85.6 6.0 8.4 87.0 5.1 8.0 
Radical restructuring of society 37.7 29.1 33.2 37.8 28.8 33.3 
A carbon emissions trading 
scheme 
43.6 18.7 37.7 45.1 18.4 36.6 
 
 
In order to explore the relationships between a number of specific predictors (e.g. 
willingness to sacrifice for the sake of the environment) and environmentally friendly 
behaviour, a summary scale score was calculated by averaging scores across all of 
the environmental behaviours included in table 7. Where participants indicated that 
a particular behaviour was not applicable to them, then this item was excluded from 
their calculation. For example, if someone indicated that the item ‘I avoid using 
toxic substances in my garden/yard’ was not applicable to them (perhaps because 
they live in a unit and do not have a garden) their score would be calculated over 
19 items rather than 20.  
Four separate regression analyses were conducted for environmentally friendly 
behaviour as an outcome variable and concern about climate change, willingness to 
bear the cost of protecting the environment, environmental altruism and scepticism 
about climate change as predictors. Descriptive statistics for the measures utilised in 
the regression analyses are presented below in Table 9. Each of the four regression 
analyses were significant (p< .001). In each case the proportion of variance in 
environmental behaviour accounted for by the predictor was higher for the whole 
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sample than for the MBRC areas alone. This may indicate that concern about 
climate change, environmental altruism, willingness to sacrifice and environmental 
scepticism are important predictors across the whole of the sample, including MBRC 
areas, but are slightly less important for those living in the MBRC areas. Regression 
tables for these analyses are included in Appendix B. 
In order to gain an understanding of the combined effect of the predictors under 
investigation, a final regression analysis was conducted which included concern 
about climate change, environmental altruism and willingness to sacrifice for the 
environment. Scepticism was not included in this analysis as it can be considered to 
be the exact opposite of concern about climate change and therefore redundant. 
When considering the whole sample, regression analyses indicated that concern 
about climate change, environmental altruism and willingness to sacrifice for the 
sake of the environment together accounted for 22.3 percent of the variance in 
environmental behaviour (Appendix B). 
Table 9.  Descriptive statistics for environmental behaviour 
summary scale and predictors utilised in regression analyses. 
 
 MBRC   All   
Construct mean σ Min-max mean σ Min-max 
Environmental Behaviour 2.65 0.62 1.05 – 4.50 2.66 0.63 1.00 – 4.82 
Knowledge 4.97 1.16 1.00 – 7.00 4.99 1.15 1.00 – 7.00 
Willingness to Sacrifice 2.83 0.84 1.00 – 5.00 2.97 0.88 1.00 – 5.00 
Concern about Climate 
Change 
2.61 0.78 1.00 – 5.00 2.59 0.76 1.00 – 5.00 
Altruism 4.10 0.83 1.00 – 5.00 4.09 0.87 1.00 – 5.00 
Scepticism 2.75 1.12 1.00 – 5.00 2.67 1.10 1.00 – 5.00 
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DISCUSSION 
 
Summary of Main Findings 
 
A number of beliefs which predict switching off lights when leaving a room and 
walking for transport have been identified. More than likely due to the differences in 
sample size, and therefore power to find significant associations if they exist, more 
beliefs were identified as significant predictors of behaviours for the whole sample 
than for the MBRC areas only. However, the patterning of responses tended to be 
very similar between the two groups. The beliefs most consistently associated with 
switching off lights were: people feeling they would be less safe if they switched off 
lights, people believing that their family would think that they should switch off 
lights, if they were trying to save money and if they believed that their neighbours 
also switch off lights. The beliefs most consistently associated with walking for 
transport, or not, were: that it would be inconvenient (associated with less walking) 
and the belief that their closest friend also walks for transport. 
 
When considering a wider range of environmentally friendly behaviours, the 
percentages of individuals engaging in particular behaviours appears to be similar 
for the MBRC areas alone and for the whole sample. Having said that, and in the 
absence of tests of statistical significance, it would seem that people in MBRC areas 
are more likely to make use of grey water, store and use rain water, compost their 
scraps, hang their washing out to dry in the sun and avoid chlorine based cleaning 
products. They are also more likely to Donate or re-sell used clothing or household 
items, gather problem waste and take it to special disposal sites and switch off 
unused appliances at the wall. 
 
Again, in the absence of tests of statistical significance, observed differences 
indicate that people living in the MBRC areas participated in more green activities 
over the previous year but were less likely than participants across the whole 
sample to have commenced or continued membership of an environmental 
organisation or to have donated to green groups. People from MBRC areas were 
less likely than people across the whole sample to believe that government 
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legislation will be necessary in order to achieve significant improvements in 
environmental quality.  
 
Interestingly, in terms of the regression analyses displayed in the Appendix, greater 
effect sizes were found for each of the explanatory measures (concern about 
climate change, environmental altruism, scepticism, willingness to sacrifice in order 
to protect the environment) for the whole sample than for the MBRC areas alone. 
This may mean that people in the MBRC areas are choosing to participate in 
environmentally friendly behaviours for slightly different reasons than people in 
Brisbane.  
 
Implications 
 
The sections of this report which explore the beliefs predicting switching off lights 
and walking from transport are perhaps the most useful in terms of future policy 
and environmental education. By identifying specific beliefs which predict behaviour, 
these beliefs can be targeted in marketing campaigns.  For example, in a study 
conducted by Goldstein, Caildini and Griskevicius (2008) descriptive norm messages 
such as ‘The majority of guests who stayed at our hotel, do recycle their towels at 
least once ‘ were effective in increasing the percentage of hotel guests who reused 
their towels. This same method could be utilised by MBRC. For example, the 
message “Eighty percent of people in your neighbourhood switch off lights when 
they are leaving a room” would likely be effective in encouraging more people to 
switch off lights. 
 
The breakdown of a larger list of participation in environmentally friendly behaviour 
is interesting in that it highlights the behaviours which have been adopted by MBRC 
residents and those which are not. This may be useful when deciding which 
behaviours to target for interventions in the future. For example, at this point in 
time, very few people seem to be limiting their consumption of red meat for 
environmental reasons. As it happens, cutting down on red meat is an excellent 
health behaviour and is a very good way of reducing individual environmental 
footprints. Perhaps the reason people don’t take this step is because they are 
unaware of the advantages.  
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Information about participation in environmental action or about action orientation 
(government legislation or individual behaviour change) may also inform future 
education initiatives or interventions. For instance, overall, participants indicated a 
preference for individual and community based action to improve environmental 
quality. This is consistent with observations that people are more concerned about 
their own environment than they are about global issues (Uzzell, 2000). It also 
means that council initiatives that emphasise communities working together or that 
they as individuals are making a difference to their environment, are likely to be 
effective. 
The results of the regression analyses indicate that concern about climate change, 
environmental altruism, scepticism about climate change and willingness to sacrifice 
for the environment each play a part in predicting environmentally friendly 
behaviour. 
 
 
Conclusions and Recommendations 
 
Tackling environmental issues is an immediate and serious concern for policy 
makers, local governments, and environmental groups, to name a few, and a great 
deal of time and money has already been invested in educating the public and 
introducing new schemes. Unfortunately, while most people know what they should 
be doing in order to protect the environment (Gagnon Thompson & Barton, 1994), 
very few are doing it. The aim of this research has been to explore the predictors of 
environmentally friendly behaviour with an interdisciplinary, collaborative approach 
utilising established psycho-social theory. The challenges of an interdisciplinary 
approach lie in the fact that divergent perspectives are held by the different 
disciplines and this has implications for fostering effective communication. To 
overcome these issues it is important to plan the research carefully, looking for 
appropriate opportunities to incorporate collaborative efforts and to identify where it 
might be necessary to limit the number of contributors to a particular stage of the 
research process. 
 
In the case of the Green Living project described above, the benefits of an 
interdisciplinary approach have been numerous, including adding value to the 
survey, providing some additional funding and providing an avenue for the findings 
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of the research to be directly applied by community liaison officers. All three of the 
sources identified for the expert panel were able to contribute to the content of the 
survey. The use of academic experts with experience in conducting TPB and 
environment based research ensured the scientific integrity of the survey. Industry 
experts were able to provide feedback and insight that was not available or 
apparent without their advice and fostering a collaborative relationship with 
government liaisons helped to maximise the relevance of the research. 
 
As well as being informed by appropriate social-psychological theory, consultation 
with council representatives and with industry experts, means that the results of 
this research are both practice and policy relevant. Forging alliances with those who 
are in a position to immediately utilise the findings of the research for public 
outreach initiatives has the potential to improve the quality and appropriateness of 
research and opens avenues to the effective and timely communication of research 
findings. 
 
Future Directions 
The aim of this report was to present summary findings from the GREEN LIVING 
STUDY that might be relevant to MBRC practice and policy. These data will provide 
valuable information on the beliefs which predict environmentally friendly behaviour, 
in particular switching off lights and walking for transport. Currently as similar study 
is being conducted online which will look at switching off appliances at the wall and 
at the use of reusable bags when shopping. 
 
  
 165 
Chapter 6: Reporting Predictors of Sustainable Behaviour 165 
REFERENCES 
 
Ajzen, I. (1991). The theory of planned behavior. Organizational Behavior and 
Human Decision Processes, 50, 179-211. 
Ajzen, I. (2006). The Theory of Planned Behavior.  Retrieved 1 June, 2007, from 
http://people.umass.edu/aizen/tpb.html 
Australian Bureau of Statistics. (2009). Environmental Views and Behaviour. 2007-
2008 Multi-Purpose Household Survey Retrieved 9 April, 2009, 2009, from 
http://www.abs.gov.au/AUSSTATS/abs@.nsf/Lookup/4626.0.55.001Main+F
eatures12007-2008?OpenDocument 
Cialdini, R. B. (2003). Crafting Normative Messages to Protect the Environment. 
Current Directions in Psychological Science, 12(4), 105-109. 
Cottrell, S. P. (2003). Influence of sociodemographics and environmental attitudes 
on general responsible environmental behavior among recreational boaters. 
Environment and Behaviour, 35(3), 347-375. 
Curry, T. E., Ansolabehere, S., & Herzog, H. (2007). A Survey of Public Attitudes 
towards Climate Change and Climate Change Mitigation Technologies in the 
United States: Analyses of 2006 Results. Cambridge: Laboratory for Energy 
and the Environment. 
de Vries, H., Dijkstra, M., & Kuhlman, P. (1988). Self-efficacy: the third factor 
besides attitude and subjective norm as a predictor of behavioural intentions. 
Health Educ. Res., 3(3), 273-282. 
Dillman, D. A. (2000). Main and Internet Surveys: The Tailored Design Method. 
New York: Chinchester: Wiley. 
Ebi, K. L., & Semenza, J. C. (2008). Community-based adaptation to the health 
impacts of climate change. American Journal Of Preventive Medicine, 35(5), 
501-507. 
Elliot, S. N., Gresham, F. M., Frank, J. L., & Beddow, P. A. I. (2008). Intervantion 
Validity of Social Behavior Rating Scales. Assessment for Effective 
Intervention, 34(1), 15-24. 
EPA. (2003). The State of Waste and Recycling in Queensland 2003. 
Fielding, K. S., Terry, D. J., Masser, B. M., Bordia, P., & Hogg, M. A. (2005). 
Explaining landholders' decisions about riparian zone management: the role 
of behavioural, normative, and control beliefs. Journal of Environmental 
Management, 77, 12-21. 
Frizzell, A., & Pammett, J. H. (Eds.). (1997). Shades of Green: Environmental 
Attitudes in Canada and Around the World. Ottawa. 
Gagnon Thompson, S. C., & Barton, M. A. (1994). Ecocentric and anthropocentric 
attitudes toward the environment. Journal of Environmental Psychology, 
14(2), 149-157. 
Goldstein, N. J., Cialdini, R. B., & Griskevicius, V. (2008). A Room with a 
Viewpoint: Using Social Norms to Motivate Environmental Conservation in 
Hotels. [Article]. Journal of Consumer Research, 35(3), 472-482. 
Homburg, A., & Stolberg, A. (2006). Explaining pro-environmental behavior with a 
cognitive theory of stress. Journal of Environmental Psychology, 26(1), 1-14. 
Hopper, J. R., & Nielsen, J. M. (1991). Recycling as Alturistic Behavior: Normative 
and Behavioral Strategies to Expand Participation in a Community Recycling 
Program. Environment and Behavior, 23(2), 195-229. 
 166 
Chapter 6: Reporting Predictors of Sustainable Behaviour 166 
International Social Survey Program. (2000). Environment II.  Retrieved 20 Feb 
2009, from http://www.za.uni-
koeln.de/data/en/issp/codebooks/ZA3440_bq.pdf 
IPCC. (2007). The forth assessment report of the intergovernmental panel on climate 
change (IPCC).   
Karpiak, C. P., & Baril, G. L. (2008). Moral Reasoning and Concern for the 
Environment. Journal of Environmental Psychology, 28, 203-208. 
Kellstedt, P. M., Zahran, S., & Vedlitz, A. (2008). Personal efficacy, the information 
environment, and attitudes toward global warming and climate change in the 
United States. Risk Analysis: An Official Publication Of The Society For Risk 
Analysis, 28(1), 113-126. 
Marquart-Pyatt, S. T. (2007). Concern for the Environment Among General Publics: 
A Cross-National Study. Society & Natural Resources, 20(10), 883-889. 
Nasar, J. L., & Julian, D. A. (1995). The psychological sense of community in the 
neighborhood. Journal of the American Planning Association, 61(2), 178-
184. 
Palmer, C. T., & Wadley, R. L. (2007). Local Environmental Knowledge, Talk, and 
Skepticism: Using 'LES' to Distinguish 'LEK' from 'LET' in Newfoundland. 
Human Ecology, 35(6), 749-760. 
Pammett, J. H. (1997). Environmental Concern, Religious Belief and Faith in 
Science: Complementary or Antagonistic Values? In A. Frizzell & J. H. 
Pammett (Eds.), Shades of Green: Environmental Attitudes in Canada and 
Around the World. Canada: Carleton University Press. 
Rhodes, R. E., Courneya, K. S., Blanchard, C. M., & Plotnikoff, R. C. (2007). 
Prediction of leisure-time walking: An integration of social cognitive, 
perceived environmental, and personality factors. International Journal of 
Behavioral Nutrition and Physical Activity, 4, 51. 
Uzzell, D. (2000). The psycho-spatial dimension of global environmental problems. 
Journal of Environmental Psychology, 20(4), 307-318. 
White, K. M., Terry, D. J., Troup, C., & Rempel, L. A. (2007). Behavioural, 
normative and control beliefs underlying low-fat dietary and regular physical 
activity behaviours for adults diagnosed with type 2 diabetes and/or 
cardiovascular disease. Psychology, Health and Medicine, 12(4), 485-494. 
Wilson, L. M., & White, K. M. (2008, September 23-27). Identifying the attitudinal, 
normative, and control beliefs underlying psychologists' willingness to 
integrate complementary and alternative therapies into psychological 
practice. Paper presented at the Psychology Leading Change 2008: 
Proceedings of the 43rd APS annual conference, Hobart. 
Ye, S.-H., Zhou, W., Song, J., Peng, B.-C., Yuan, D., Lu, Y.-M., et al. (2000). 
Toxicity and health effects of vehicle emissions in Shanghai. [doi: DOI: 
10.1016/S1352-2310(99)00306-4]. Atmospheric Environment, 34(3), 419-
429. 
 
 
  
 167 
Chapter 6: Reporting Predictors of Sustainable Behaviour 167 
Appendices 
 
 
This report contained two appendices (Appendix A and Appendix B). These 
can be found with the appendices at the end of this PhD document, labelled 
Appendix C and Appendix F, respectively. 
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Identifying the Beliefs which Predict Environmentally Friendly Behaviour in 
the Brisbane Area: A Foundation for Informed Interventions 
 
ABSTRACT: A move to more sustainable living can provide immediate and long 
term health and environmental benefits. The Green Living Study consisted of a mail 
survey of 1186 South East Queensland residents and an online survey of a further 
451 individuals, primarily from South East Queensland, and explored the predictors 
of environmentally friendly behaviour. This paper explores the underlying beliefs 
that were found to predict specific environmentally friendly behaviours, such as 
walking for transport, switching off lights when not in use, switching off unused 
appliances at the wall and shopping with reusable bags. Beliefs explored included 
social norms, advantages and disadvantages of performing the behaviours, and 
issues of control over ones behaviour. The findings showed that people’s 
environmentally friendly behaviours may be influenced by convenience, saving 
money and saving face; i.e. is it easy to do, will I be better off, and will I be seen as 
‘different’? 
Understanding the beliefs which directly predict behaviour can help inform public 
policy and educational initiatives. A number of models for transferring this 
knowledge into policy and practice will be discussed. 
  
Keywords: Sustainable Living, Environmentally Friendly Behaviour, Underlying 
Beliefs, Walking for transport, Switching off Lights 
 
 
Introduction 
Over recent decades there has been an increasing concern with issues of 
environmental sustainability. Rampant consumerism has led to pollution of land, 
oceans and atmosphere (IPCC, 2007). Climate change is increasingly being linked 
with extremes in weather: including hurricanes, floods and droughts. With these 
events comes loss of life, injury, and damage to crops and infrastructure. Researchers 
have focused on two distinct pathways in relation to climate change, mitigation and 
adaptation. It is now quite firmly accepted that no amount of mitigation will prevent 
significant climate change over the coming century (IPCC, 2007); however, we still 
have an obligation to change our relationship with the environment, and act 
sustainably, so that the damage is minimised as much as possible. We must adapt to a 
new sustainable culture; where we are less reliant on cars, eat foods with a lower 
carbon footprint, and where we are conscious of the energy we consume. 
While most people know what they should be doing in order to protect the 
environment (Gagnon Thompson & Barton, 1994), relatively few are doing it. 
Embracing sustainability will have both direct and indirect influences on public 
health. For example, increasing active transport and public transport use, and 
decreasing reliance on private motor vehicles will have the direct effect of improving 
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cardiovascular health amongst the population (Brisbane City Council, 2010). It will 
also have the indirect effect of reducing CO2 and other toxic emissions from cars, 
thereby reducing ozone, and reducing the incidence of asthma in the community 
(Moreton Bay Regional Council, 2009). Lower energy consumption in the home 
(through simple measures such as switching off lights or appliances when not in use), 
at a societal level, has the potential to reduce CO2
 
emissions and aid in the mitigation 
of climate change. At an individual level, these behaviours would reduce electricity 
costs, allocating more money to where it is needed. Similarly, switching to reusable 
shopping bags rather than plastic is an important step in protecting marine life and 
reducing pollution from manufacturing (Moore, 2008). 
Evidence based research has the potential to reveal mechanisms driving 
public conscientiousness about sustainable living and to highlight pathways through 
which people can optimize their environmentally friendly behaviours. The Theory of 
Planned Behaviour (TPB) (Ajzen, 1991b) is a well validated decision-making model 
that allows for an examination of people’s underlying beliefs and has much support 
in the social and health domains (Armitage & Christen, 2003). According to the 
TPB, intention to perform a given behaviour and the individual’s actual control over 
performing the behaviour predict behavioural performance. Intention, in turn, is 
influenced by the degree to which a person is in favour of performing a particular 
behaviour (attitude), the degree to which a person feels social pressure to perform a 
behaviour (subjective norm), and the degree to which a person feels they have 
control over performing the behaviour (perceived behavioural control) (Ajzen, 
1991b).  
Underlying the TPB is the assumption that the antecedents of attitude, 
subjective norms, and perceived behavioural control are corresponding behavioural 
(costs and benefits), normative (pressure to comply with important others’ approval 
or disapproval), and control beliefs (motivating or inhibiting factors), respectively, 
that reflect an individual’s intention and subsequent behaviour (Ajzen, 1991b). 
Assessing the belief-based determinants of attitude, subjective norms, and perceived 
behavioural control allows researchers to establish the beliefs that differentiate those 
who perform a given behaviour from those who do not. A number of studies have 
explored these underlying beliefs in order to increase understanding of health 
behaviours (Rhodes et al., 2007; White et al., 2007; Wilson & White, 2008), 
including environmentally friendly practices (Fielding, McDonald et al., 2008).  
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In the specific case of environmentally friendly behaviour, recent research 
suggests that descriptive norms, rather than the purely subjective norms assessed by 
the TPB, and tailored messages to reinforce these norms can be effective in shaping 
peoples environmentally friendly behaviour (do Paço & Raposo, 2010; Fishbein & 
Ajzen, 2010; Goldstein et al., 2008; Nolan et al., 2008). Schultz (1999) provided 
normative information describing the amount of waste recycled by an average 
neighbourhood. Families who received this message increased both the amount and 
frequency of their roadside recycling. Similar results were found in a hotel setting 
where normative messages which highlighted the number of people who hung and 
reused their bathroom towels increased towel reuse by more than 28% (Goldstein et 
al., 2008). Nolan et al. (2008) surveyed 810 Californians and found that the provision 
of factual normative information regarding energy conservation behaviour 
(descriptive norms) was more predictive than other normative beliefs. This was 
despite the fact that participants themselves reported that such beliefs about others 
behaviour would have little influence on their behaviour. 
Using an extended TPB theoretical framework, i.e. including descriptive 
normative beliefs, this study aims to investigate the beliefs that differentiate those 
who do or do not walk for transport, switch off lights when leaving a room, switch 
off appliances at the wall when not in use and shop with reusable bags. Specifically, 
the study assessed beliefs relating to the costs and benefits associated with the above 
specific behaviours (behavioural beliefs), beliefs about which important referents 
would approve or disapprove of the specific behaviours (subjective normative 
beliefs), beliefs about supportive or inhibiting factors and (control beliefs) and 
beliefs about the degree to which important referents have adopted the behaviours 
(descriptive norms).  
Method 
Participants and Procedure 
Prior to any data collection, the university human research ethics committee 
approved the study. The design of the Green Living Project was collaborative and 
multi-disciplinary from its inception (Bikhchandani, Hirshleifer, & Welch, 1998). 
Using methods from both Public Health and Psychology disciplines, key 
stakeholders from local and state government, electricity providers, and relevant 
research fields were consulted. The results of two separate surveys are included in 
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this paper. First, a mail based survey explored the predictors of walking for transport 
and switching off lights when leaving a room. Second, an internet based survey 
explored the predictors of switching off appliances at the wall when not in use and 
shopping with reusable bags. For the mail based survey individuals aged 18 – 67 
were randomly selected from 11 Electorates from the Australian Electoral 
Commission roll (See Table 1). Of those, 2,000 were randomly selected from 
Electorates within the Brisbane Local Government Area and 1,000 were randomly 
selected from those three electorates within the Moreton Bay Region (Figure 1), 
which did not overlap with the Brisbane Local Government Area. Those sampled 
were asked to complete a paper and pen survey. Of the 3,000 questionnaires that 
were mailed, 113 were subsequently considered ‘ineligible’ (e.g. not at last known 
address, overseas) and 1,186 were returned with usable data to give a response-rate 
of 42% (1,186/2835).  
  
 
 
 
Figure 2. Figure 1.   Green Living Mail Study areas, consisting of eleven Federal 
Electorates 
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For the online survey a number of channels were employed (bulk email lists, 
sign-up sheets, word of mouth and a Facebook page), through which individuals 
were invited to participate in the study. Those interested were able to click on a web 
link and were taken to a survey site; hosted through Queensland University of 
Technology. In total, 451 individuals aged 18 - 80 completed the online survey. Only 
four of these participants were over the age of 67 and so the age range can be 
considered similar to that used in the mail based survey. In addition to the standard 
survey questions, those participating in the online survey were asked to provide their 
post code so their City and State of residence could be determined. Nine participants 
(6.9%) lived outside of Queensland. Table 1 shows the Demographic characteristics 
of the samples, including Age, Gender, Education, and Household Income, presented 
separately for the mail survey and the online survey.  
 
 
 
Table 1.  Demographic Characteristics of the Two Samples 
 
 Online  % Mail  % 
Age n=451 n = 1186 
18 - 22 6.0 7.3 
23 - 27 17.7 6.5 
28 - 32 18.0 7.6 
33 - 37 6.2 9.3 
38 - 42 8.4 9.5 
43 - 47 7.1 12.1 
48 - 52 10.4 11.7 
53 - 57 6.7 12.5 
58 - 62 4.8 13.2 
63 and over 4.7 10.2 
Gender   
Male 32.4 39.0 
Female 67.4 61.0 
Education   
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Bachelor’s degree or higher 64.1 32.9 
Diploma/Associate Diploma 8.2 14.3 
Certificate (trade/business) 8.4 21.3 
Year 12 (Senior/6th form) 7.3 13.2 
Year 11 or less 2.7 17.3 
Other 1.2 1.0 
Household Income   
$0 - $25,999 5.3 8.3 
$26,000 - $41,599 6.0 7.9 
$41,600 - $51,999 7.1 8.5 
$52,000 - $72,799 13.5 15.3 
$72,800 - $129,999 32.4 26.6 
$130,000 pa or more 23.3 16.2 
Don’t know 3.3 4.3 
Don’t want to answer this 9.1 12.9 
 
Measures 
The target behaviours assessed in the mail survey were the number of times 
participants had walked for transport for 10 minutes or more over the preceding four 
weeks and how regularly participants switched off lights when leaving a room. The 
target behaviours assessed in the online survey were switching off appliances at the 
wall when not in use and use of reusable shopping bags. The last three behaviours 
were measured on a five point scale (never, rarely, sometimes, often, and always).  
Two separate pilot studies were conducted via email to a convenience sample 
(Mail Survey: N = 12, Internet Survey: N = 8) to elicit the salient behavioural, 
normative, and control beliefs (Bikhchandani et al., 1998) as recommended by 
Fishbein and Ajzen (Fishbein & Ajzen, 1975). Using content analysis, the most 
commonly reported advantages (e.g., saving money) and disadvantages (e.g., 
inconvenience), referents approving or disapproving (e.g., family, friends), and 
factors preventing each environmentally friendly behaviour (e.g., lack of time) were 
used to assess the behavioural, normative, and control belief-based measures, 
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respectively. Further details regarding this pilot study and the methods of the Green 
Living Study as a whole can be found in (Bikhchandani et al., 1998) 
All belief-based items were scored on 7-point Likert scales, scored extremely 
unlikely (1) to extremely likely (7). To assess behavioural beliefs, participants were 
asked to rate how likely particular costs and benefits would result if walked for 
transport or switched off lights when leaving a room. For normative beliefs, 
participants were asked to rate how likely particular referents would think they 
should walk for transport or switch off lights when leaving a room. Participants 
indicated how likely internal and external factors would prevent them from walking 
for transport or switching off lights when leaving a room.
 
It should be noted that 
internal consistency is not a necessary feature of belief composites as no assumption 
is made that the salient beliefs are internally consistent (Jackson, 2003); thus, alpha 
coefficients were not computed for the behavioural, normative, and control belief-
based measures.  
Results 
Belief-based Analyses for walking for transport 
For belief-based analyses, responses were re-coded to indicate those who did 
not walk for transport at all versus those who did. Using SPSS 17.0, multivariate 
analyses of variance (MANOVA) were conducted to examine the influence of beliefs 
on whether or not people walked for transport. To explore where the differences exist 
between the groups, dependent variables (i.e., beliefs) were examined at the 
univariate level. Bonferonni adjustments were used to control for familywise type 1 
error. Please refer to Table 2 for the mean differences in groups between those who 
did and did not walk for transport. Significance levels are presented at .05 and with a 
Bonferroni correction. 
Wilks’ Lambdas were significant for all of the four MANOVAs. According 
to Wilks’ criterion, a significant multivariate effect was identified between the 
groups for behavioural beliefs, F(15, 716) = 4.12, p <.001, η² = .079. Univariate 
analyses revealed that those participants who walked for transport were significantly 
less likely than those who did not to believe that walking for transport would take too 
much time, would be inconvenient and that they would get tired. They were more 
likely to believe that they would be happier and it would relieve stress if they walked 
for transport 
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A significant multivariate effect was also found between the groups for 
normative beliefs, F(5, 740) = 5.01, p < .001, η² = .033. Univariate analyses 
indicated that those participants who walked for transport were more likely to believe 
that their family and their doctor would think that they should walk for transport. 
A significant multivariate effect was not identified between the groups for 
control beliefs, F(9, 726) = 1.21, ns. Univariate analyses showed that participants 
who walked for transport were more likely to indicate that a safe route and whether 
they had a car would influence their decision to walk for transport. 
Finally, a significant multivariate effect was identified between the groups for 
descriptive norms, F(2, 757) = 7.91, p <.001, η² = .020. Univariate analyses revealed 
that participants who walked for transport were significantly more likely to believe 
that their closest friend and their neighbours also walked for transport. 
 
Table 2. Mean differences in behavioural, normative, and control 
beliefs for participants walking for transport 
Walking for Transport No Walking  Walking 
Behavioural Beliefs n = 224 n = 508 
I would reduce my carbon emissions 5.97 5.81 
It would be good for the environment 6.11 6.0 
I would be attacked by dogs or birds 3.22 3.02 
I would have more energy 5.42 5.41 
It would take too much time 5.22 4.38*** 
I would save money 5.07 5.00 
I would be happier 4.47 4.81* 
I would not be safe in the traffic 3.18 2.98 
I would risk getting skin cancer 3.78 3.52 
It would be inconvenient 5.35 4.39*** 
It would be good for my health 6.01 6.13 
It would be a good way to relieve stress 5.13 5.61*** 
I would get too tired 3.79 3.15*** 
The weather would make it difficult 4.29 4.02 
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I would get to know my local community 4.44 4.52 
*p<.05, *** p <.003   
Normative Beliefs n = 223 n = 523 
My family 3.66 4.34*** 
Environmentalists 6.38 6.43 
The Government 5.55 5.63 
My Doctor 5.52 5.80* 
The National Heart Foundation 6.21 6.21 
*p<.05, *** p <.010   
Control Beliefs n = 219 n = 517 
If there was a shower at my destination 3.59 3.70 
If there was a safe route 4.49 4.87* 
If I did not have a car 5.60 5.87* 
If I were more fit 3.89 3.96 
If my destination was close by 5.46 5.59 
If there was better public transport 5.16 5.14 
If I had the time 5.01 5.15 
If I was more motivated 4.26 4.52 
If the weather was bad 4.26 4.50 
*p<.05, *** p <.006   
Descriptive Norms   
Closest friend 0.97 1.83*** 
Neighbours 1.20 1.64* 
*p<.05, *** p <.025   
 
 
Belief-based Analyses for switching off lights 
For belief-based analyses, responses were re-coded to indicate those who 
switched off lights never, rarely or sometimes (coded to 0) and those who switched 
off lights often or very often (coded to 1). MANOVAs were conducted to examine 
the influence of beliefs on switching off lights when leaving a room. To explore 
where the differences exist between the groups, dependent variables (i.e., beliefs) 
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were examined at the univariate level. Bonferonni adjustments were used to control 
for familywise type 1 error. Please refer to Table 3 for the mean differences in 
groups between those who switched off lights never, rarely or sometimes compared 
to those who switched off lights often or very often. Significance levels are presented 
at .05 and with a Bonferroni correction. 
Wilks’ Lambdas were significant for all of the four MANOVAs. According 
to Wilks’ criterion, a significant multivariate effect was identified between the 
groups for behavioural beliefs, F(8, 797) = 5.64, p <.001, η² = .054. Univariate 
analyses revealed that those participants who indicated that they switched off lights 
often or very often were less likely than those who switched out lights never, rarely 
or often to believe that they would need to switch the lights on again a few minutes 
later and that they would feel less safe with the lights out. They were more likely to 
believe that their electricity bill would be lower, that switching off lights would 
reduce their carbon emissions, that switching off lights would be good for the 
environment and that they won’t have to replace their light bulbs as often. 
A significant multivariate effect was also found between the groups for 
normative beliefs, F(4, 802) = 5.98, p < .001, η² = .029. Univariate analyses 
indicated that those participants who switched off lights often or very often were 
more likely to believe that their family would think that they should switch off lights 
when they leave a room. 
A significant multivariate effect was identified between the groups for control 
beliefs, F(6, 792) = 5.28, p<.001, η² = .038. Univariate analyses showed that 
participants who switched out lights often or very often were more likely to indicate 
that their friends telling them they should switch out lights and if they were trying to 
save money would influence their decision to switch out lights. 
Finally, a significant multivariate effect was identified between the groups for 
descriptive norms, F(2, 812) = 10.93, p <.001, η² = .026. Univariate analyses 
revealed that participants who switched off lights often or very often were 
significantly more likely to believe that their closest friend and their neighbours also 
switch off lights when leaving a room. 
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Table 3. Mean differences in behavioural, normative, and control 
beliefs for participants switching off lights when leaving a room  
Switching off Lights Sometimes Often 
Behavioural Beliefs n = 66 n = 740 
My electricity bill would be lower 5.24 5.86*** 
I would reduce my carbon emissions 5.44 6.03*** 
It would be good for the environment 5.44 6.18*** 
I won’t have to replace light bulbs as often 4.41 5.27*** 
I would have to switch the light on again a few 
minutes later 
4.91 4.36* 
I would feel less safe with the lights out 3.32 2.59*** 
My home would feel colder 2.48 2.60 
I might stumble and fall in the darkness 3.33 2.91 
*p<.05, *** p <.006   
Normative Beliefs n = 70 n = 737 
Environmentalists 6.59 6.78 
My family 4.97 5.71*** 
The Government 5.59 5.92 
Electricity companies 2.53 3.03 
*p<.05, *** p <.013   
Control Beliefs n = 68 n = 731 
My friends telling me I should 3.38 4.06*** 
If I were trying to save money 4.91 5.84*** 
Being reminded 4.78 5.15 
If it was inconvenient 4.18 4.11 
Household members who are afraid of the dark 3.85 3.74 
A desire to be in a well lit environment 4.19 3.75 
*p<.05, *** p <.008   
Descriptive Norms n = 70 n = 745 
Closest friend 3.04 3.45*** 
Neighbour 2.83 3.25*** 
*p<.05, *** p <.025   
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Belief-based Analyses for switching off appliances 
For belief-based analyses, responses were re-coded to indicate those who 
switched off appliances never, rarely or sometimes (coded to 0) and those who 
switched off appliances often or very often (coded to 1). MANOVAs were conducted 
to examine the influence of beliefs on switching off appliances at the wall when not 
in use. To explore where the differences exist between the groups, dependent 
variables (i.e., beliefs) were examined at the univariate level. Bonferonni adjustments 
were used to control for familywise type 1 error. Please refer to Table 4 for the mean 
differences in groups between those who switched off appliances never, rarely or 
sometimes compared to those who switched off appliances often or very often. 
Significance levels are presented at .05 and with a Bonferroni correction. 
Wilks’ Lambdas were significant for all of the four MANOVAs. According 
to Wilks’ criterion, a significant multivariate effect was identified between the 
groups for behavioural beliefs, F(7, 443) = 28.42, p <.001, η² = .31. Univariate 
analyses revealed that those participants who indicated that they switched off 
appliances often or very often were less likely than those who switched out lights 
never, rarely or often to believe that it would be inconvenient and that they would 
have to reset their clocks, timers, channels etc. They were more likely to believe that 
their electricity bill would be lower, that switching off appliances would reduce their 
carbon emissions, and be good for the environment, that their appliances would have 
a longer life and that their home would be safer. 
A significant multivariate effect was also found between the groups for 
normative beliefs, F(4, 446) = 17.63, p < .001, η² = .137. Univariate analyses 
indicated that those participants who switched off appliances often or very often 
were more likely to believe that their family and electricity companies would think 
that they should switch off lights when they leave a room. 
A significant multivariate effect was identified between the groups for control 
beliefs, F(10, 440) = 4.54, p<.001, η² = .093. Univariate analyses showed that 
participants who switched off appliances often or very often were more likely to 
indicate that the degree of inconvenience and if they were trying to save money 
would influence their decision to switch off appliances. 
Finally, a significant multivariate effect was identified between the groups for 
descriptive norms, F(2, 445) = 18.59, p <.001, η² = .077. Univariate analyses 
revealed that participants who switched off appliances often or very often were 
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significantly more likely to believe that their closest friend and their neighbours also 
switch off appliances when not in use. 
Table 4. Mean differences in behavioural, normative, and control 
beliefs for participants switching off appliances when not in use 
Switching off Appliances Not   
Switching 
Off 
Behavioural Beliefs n = 194 n = 257 
My electricity bill would be lower 5.24 5.89*** 
I would reduce my carbon emissions 5.49 6.10*** 
It would be good for the environment 5.66 6.26*** 
It would be inconvenient 5.25 3.21*** 
My appliances would have a longer life 4.15 4.78*** 
I would have to reset clocks/timers/channels 
etc 
5.56 4.28*** 
My home would be safer 4.62 5.10*** 
*p<.05, *** p <.003   
Normative Beliefs n = 194 n = 257 
Environmentalists 6.65 6.73 
My family 4.25 5.35*** 
The Government 5.29 5.50 
Electricity companies 2.52 3.11*** 
*p<.05, *** p <.010   
Control Beliefs n = 194 n = 257 
Being reminded 5.16 5.40 
If I were trying to save money 5.39 5.82*** 
If it was inconvenient 4.77 4.07*** 
If my appliances did not need to be reset 5.77 5.47* 
Being able to reach the switches easily 5.94 5.70 
My friends telling me I should 4.28 4.62* 
If I were going away for a few days or more 6.01 6.31* 
If I use an item frequently 4.53 4.97* 
If I have complex cabling arrangements  4.30 4.40 
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*p<.05, *** p <.006   
Descriptive Norms n = 193 n = 255 
Closest friend 2.27 2.83*** 
Neighbours 2.13 2.38*** 
*p<.05, *** p <.025   
 
Belief-based Analyses for shopping with reusable bags 
For belief-based analyses, responses were re-coded to indicate those who 
shopped with reusable bags never, rarely or sometimes (coded to 0) and those who 
shopped with reusable bags often or very often (coded to 1). MANOVAs were 
conducted to examine the influence of beliefs on whether or not people shopped with 
reusable bags. To explore where the differences exist between the groups, dependent 
variables (i.e., beliefs) were examined at the univariate level. Bonferonni adjustments 
were used to control for familywise type 1 error. Please refer to Table 5 for the mean 
differences in groups between those who did and did not shop with reusable bags. 
Significance levels are presented at .05 and with a Bonferroni correction. 
Wilks’ Lambdas were significant for all of the four MANOVAs. According 
to Wilks’ criterion, a significant multivariate effect was identified between the 
groups for behavioural beliefs, F(10, 440) = 33.44, p <.001, η² = .432. Univariate 
analyses revealed that those participants who shopped with reusable bags were 
significantly less likely than those who did not to believe that shopping with reusable 
bags would be expensive, would be inconvenient, that they would find it difficult to 
remember to bring the bags and that they would have to buy rubbish bags. They were 
more likely to believe that it would be good for the environment, would reduce the 
amount of plastic bags lying around their house, would protect waterways and 
wildlife, and that less plastic would need to be produced. 
A significant multivariate effect was also found between the groups for 
normative beliefs, F(6, 440) = 9.83, p < .001, η² = .117. Univariate analyses 
indicated that those participants who shopped with reusable bags were more likely to 
believe that their family would think that they should shop with reusable bags. 
A significant multivariate effect was not identified between the groups for 
control beliefs, F(8, 442) = 1.21, p <.001, η² = .180. Univariate analyses showed that 
participants who shopped with reusable bags were less likely to believe that it would 
 186 
Chapter 7: Identifying Beliefs Which Predict Environmentally Friendly Behaviour (Paper 2) 186 
be inconvenient. They believed they would be more likely to shop with reusable bags 
if their friends told them they should, if the bags were always in their car or if they 
had to pay for the plastic shopping bags. 
Finally, a significant multivariate effect was identified between the groups for 
descriptive norms, F(2, 445) = 34.56, p <.001, η² = .134. Univariate analyses 
revealed that participants who shopped with reusable bags were significantly more 
likely to believe that their closest friend and their neighbours also shopped with 
reusable bags. 
Table 5. Mean differences in behavioural, normative, and control 
beliefs for participants shopping with reusable bags. 
Shopping with Reusable Bags 
Not 
Reusable  
Reusable 
Behavioural Beliefs n = 151 n = 300 
It would be good for the environment 5.87 6.59*** 
I would be inconvenient to carry them around 
with me 
4.47 2.53*** 
I would reduce the amount of plastic bags lying 
around my home 
5.25 6.27*** 
It would protect our waterways 5.52 6.51*** 
It would protect wildlife 5.52 6.47*** 
It would save the supermarkets money 5.21 5.60* 
Less plastic would need to be produced 5.46 6.16*** 
I would find it difficult to remember to bring 
them with me 
5.59 3.13*** 
It would be expensive to buy the bags 3.88 2.42*** 
I would have to buy rubbish bags 5.43 4.24*** 
*p<.05, *** p <.003   
Normative Beliefs n = 151 n = 300 
Environmentalists 6.83 6.82 
My family 4.99 5.88*** 
The Government 5.45 5.60 
Retailers 5.25 5.20 
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Reusable bag manufacturers 6.14 6.43* 
Plastic bag manufacturers/suppliers 2.28 2.08 
*p<.05, *** p <.010   
Control Beliefs n = 151 n = 300 
My friends telling me I should 4.05 4.65*** 
If it was inconvenient 4.78 3.90*** 
Being reminded 5.32 5.49 
If the bags were always in my car so I wouldn’t 
forget them 
5.34 6.06*** 
If there were some kind of reward program 5.14 4.92 
If the reusable bags were free 5.42 5.06* 
If I could still get free rubbish bags 5.08 4.58* 
If I had to pay for plastic shopping bags 5.19 5.73*** 
*p<.05, *** p <.006   
Descriptive Norms n = 150 n = 298 
Closest friend 2.92 3.70*** 
Neighbours 2.81 3.10*** 
*p<.05, *** p <.025   
 
Discussion 
A number of beliefs which predict walking for transport, switching off lights 
when leaving a room, switching off appliances at the wall and shopping with 
reusable bags have been identified. The beliefs associated with walking for transport, 
or not, included perceived convenience, relieving stress, the belief that one’s family 
would approve and the belief that one’s closest friend also walks for transport. The 
beliefs most strongly associated with switching off lights when leaving a room 
included: people feeling they would be less safe if they switched off lights, people 
believing that their family would think that they should switch off lights, if they were 
trying to save money and if they believed that their closest friend and neighbours 
also switch off lights.  
The beliefs most strongly associated with switching off appliances at the wall 
included issues around convenience, expense, personal safety and protecting the 
environment. Participants who switched off appliances were more likely to indicate 
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that their family and electricity providers would approve of the behaviour. Control 
beliefs which discriminated switching off behaviour related to perceived convenience 
and a desire to save money. Participants who switched off appliances at the wall 
tended to believe that their neighbours and closest friends also switch off appliances 
at the wall. The beliefs most strongly associated with shopping with reusable bags 
included issues around convenience, expense and protecting the environment. 
Participants who shopped with reusable bags were more likely to believe that their 
family would approve and that issues surrounding convenience, being reminded and 
expense would facilitate or impede their behaviour. As with the other behaviours, 
those who shopped with reusable bags were more likely to believe that their closest 
friend and their neighbours also shopped with reusable bags. Importantly, 
discriminating beliefs included behavioural, normative and control beliefs from the 
TPB as well as the descriptive normative beliefs.  
Implications and Strengths 
Understanding the beliefs predicting specific environmentally friendly 
behaviours is very useful in terms of future policy and environmental education. By 
identifying specific beliefs which predict behaviour, these beliefs can be targeted in 
social marketing campaigns. For example, in a study conducted by Goldstein, 
Caildini and Griskevicius (2008) descriptive norm messages such as ‘The majority of 
guests who stayed at our hotel, do recycle their towels at least once’ were effective in 
increasing the percentage of hotel guests who reused their towels. This same method 
could be utilised by local councils and other key stakeholders. For example, the 
message ‘Eighty percent of people in your neighbourhood switch off lights when 
they are leaving a room’ would likely be effective in encouraging people to switch 
off lights. An important caveat is, however, that this message should be true 
(Goldstein et al., 2008). 
It is useful to look at the behaviours individually, i.e. if a particular group or 
organisation are seeking to change a specific behaviour, such as increasing walking 
for transport, then any relevant or suitable beliefs significantly associated with that 
behaviour could be targeted, e.g. ‘Did you know that, apart from improving your 
overall health and fitness, walking to work can help you relieve stress?’ However, it 
is also helpful to look at the behaviours together. Looking across the four behaviours 
examined, commonalities can be identified that may be useful in encouraging 
environmentally friendly behaviour generally. Of note, family were important 
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referents for all four behaviours, as was the perceived behaviour of one’s closest 
friend. Beliefs in regards to the convenience of performing each of the examined 
behaviours were also consistent predictors. It is easy to see how making particular 
behaviours more convenient (e.g. supplying recycling bins at work places) or 
highlighting the perceived benefits of behaviours (e.g. walking for transport may 
greatly improve your health) could encourage these behaviours. 
The design of the Green Living Project was collaborative and multi-
disciplinary from its inception (Bikhchandani et al., 1998). The beliefs explored were 
elicited in a grounded and theory based approach and the findings have good face 
validity. Further, using mixed methods, employing both a mail survey and an internet 
based survey, has provided insight into the possible implications of each method. 
With a mail based survey method it is easier to achieve a representative sample and 
to target your sample to particular geographic areas. Internet surveys, on the other 
hand, are much cheaper to conduct; however, the sample may be biased by self-
selection, particularly in terms of demographic factors (average age of respondents, 
income and education). In the case of the current study, highest level of education 
achieved, in particular, was markedly different between the two samples. This is 
likely because the internet study was marketed through university mailing lists. 
Participants in the internet survey were also much more likely to be self-selecting 
based on an interest in environmental sustainability. 
Conclusions and Recommendations 
Tackling environmental issues is an immediate and serious concern for policy 
makers, local governments, and environmental groups, to name a few, and a great 
deal of time and money has already been invested in educating the public and 
introducing new schemes. Unfortunately, while most people know what they should 
be doing in order to protect the environment (Gagnon Thompson & Barton, 1994), 
very few are doing it. The aim of this research has been to explore the predictors of 
environmentally friendly behaviour with an interdisciplinary, collaborative approach 
utilising established psycho-social theory. A number of important discriminating 
beliefs have been identified and these can readily be applied to social marketing 
efforts.  
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Abstract  
We conducted a mail survey, in South East Queensland, Australia, with the aims to 
provide a model to predict the environmentally friendly behaviors of walking for 
transport and switching off lights when leaving a room (N = 1085). Standard Theory 
of Planned Behavior (TPB) items for assessing intention, attitude, subjective norms 
and perceived behavioral control were utilized. The model was extended to include 
descriptive norms, environmental altruism and green identity. Further, the models 
were stratified by key demographic factors and tested for moderation effects. 
Structural equation modeling revealed a model that explained 19% of switching off 
lights, which is known to be highly habitual, and up to 49% of the variance in intention 
to walk for transport. The findings demonstrate the roles cognitive and demographic 
factors have in influencing environmentally friendly behavior and present an important 
basis on which to consider future changes in environmental policy and social 
marketing practice. 
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Mounting research shows that an overdependence on toxic chemicals and 
carbon based fuels has damaged the environment (Bloomberg & Aggarwala, 2008; 
Frumkin, McMichael, & Hess, 2008) and impacted on human health (Frumkin et al., 
2008; Rynor, 2010). For example, poor air quality and motor vehicle dependence are 
related to increased rates of respiratory disease, obesity, diabetes and cancer (Ye et 
al., 2000). In order to establish long term global sustainability in human and natural 
systems, the attitudes and behaviors of individual members of society need to be 
aligned with what is good for the environment (Leiserowitz & Fernandez, 2008). 
Boyden (2011) suggests that a society made up of environmentally conscious, 
or bio-sensitive, individuals, produces healthy ecosystems and healthy people. In 
order to foster bio-sensitivity it is necessary to understand the core beliefs and 
motives that drive environmentally friendly behavior. This paper overviews some of 
the existing literature around the prediction of environmentally friendly behavior and 
suggests a theoretical model to inform behavior change interventions. 
What does current research tell us? 
In an international comparison Australians were found to have the strongest 
pro-environmental attitudes, which would seem to indicate that Australians would be 
more likely to conduct lives which were more in tune with the environment, and yet, 
they were found to be less prepared than residents of other countries to make 
economic or lifestyle sacrifices in order to protect the environment (Gagnon 
Thompson & Barton, 1994; Marquart-Pyatt, 2007). One explanation for this 
dissonance between attitudes and behavior has been suggested by Uzzell (2000), who 
points out that, feelings of responsibility for the environment are greatest at the local 
level; however, the perceived seriousness of environmental problems is lowest at an 
individual’s local area. This finding indicates that even those who have a strong 
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environmental altruism may fail to act, because they perceive that they cannot make 
a difference on a global level, or that there will be no benefit to them personally. This 
may be particularly true in Australia as there is less evidence of environmental 
degradation than in other areas of the world (Baer, 2008). Perhaps it is not surprising, 
then, that having leading scientists and government representatives identify that there 
is a serious environmental problem and having them make clear behavior change 
recommendations has not led to an immediate change in individual level behavior. 
One approach to tackling this challenge is to apply theory to the task of better 
understanding environmentally conscious behavior.  
Environmentally Friendly Household Behaviors 
There are a number of household level behaviours which might be of interest in 
the current study. Such behaviours have been outlined in ‘the Short List’ (Gardner & 
Stern, 2008) and have been recommended on local government websites (see 
Moreton Bay Regional Council, 2012). The household level environmental 
behaviours typically recommended by experts and by local council authorities 
include reducing consumption of red meat, switching to solar power, buying energy 
efficient appliances, walking for transport rather than using a car, conserving energy 
by switching off lights or appliances and shopping with reusable bags (Gardner & 
Stern, 2008). Two behaviours which are low cost, convenient and accessible to all 
are walking for transport and switching off lights when leaving a room.  
Walking for Transport. As transport accounts for almost a third of global CO2 
emissions (Chapman, 2007), and as a lack of physical activity is associated with poor 
health outcomes, (James, 2008), walking for transport can be clearly identified as a 
behaviour which is both sustainable for the environment and health enhancing. 
Lumsdon and Mitchell (1999) have discussed the importance of motivating 
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individuals to walk for transport. They noted that simply making recommendations 
and providing basic cognitive and behavioural, individual, interventions was 
relatively ineffective. Lumsdon and Mitchell suggest that more efforts need to be 
made in exploring social and institutional level interventions to increase walking. 
The generalised model proposed in this paper may facilitate such interventions. 
Switching off Lights. Switching off lights may be a relatively innocuous 
activity; however, researchers such as de Vries, Aarts and Midden (2011) have 
reiterated that even mundane behaviour changes are needed in order to meet 
ambitious CO2 emission reduction targets, and that such changes are an important 
aspect of a more general social normative change towards sustainability. DeVries et 
al. emphasised, and provided evidence to show, that such mundane household level 
behaviours are generally habitual in nature and will require targeted and well 
researched interventions.  
In an online survey which asked about public perceptions of energy conserving 
actions, it was found that the public tended to consider switching off lights as the 
single most energy conserving action they could take around the home (Attari et al., 
2010). Walking for transport was the second most mentioned specific sustainable 
action. Further, energy conservation behaviors were considered to be more 
sustainable than actions such has installing energy efficient appliances. Attari et al. 
noted that such perceptions are not, in fact, accurate; however, as switching of lights 
is widely acknowledged as a general energy conserving behaviour, it is appropriate 
to be used as a target for exploring the predictors of environmentally friendly 
behaviour.  
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Developing a Model of Environmentally Friendly Behavior 
A number of studies have modeled the predictors of environmentally friendly 
behavior. For example, Straughan and Roberts (1999) modeled purchasing 
environmentally friendly products and found that age, sex and education were 
important predictors; together predicting 9% of the purchasing behavior. However, 
far more important were altruism, environmental concern, which is related to 
attitude, and efficacy, which together predicted close to 40% of purchasing behavior. 
Minton and Rose (1997) investigated the roles of environmental concern and 
personal and social norms in predicting three environmentally friendly behaviors and 
six behavioral intentions. They found that attitudes best predicted intention; however 
it was personal moral norms (altruism) that predicted actual behavior.  
Ohtomo and Hirose (2007) distinguished between reactive and intentional 
environmental behaviors (specifically recycling when not at home or recycling while 
at home) and between descriptive and injunctive norms and found that descriptive 
norms (perceived behavior of important others) were more predictive of reactive 
behaviors (“now” oriented), while injunctive norms (perceived approval/disapproval 
of significant others) were more predictive of intentional (planned) behaviors. Their 
findings highlight the importance of differentiating between the different types of 
normative beliefs. In terms of the current study, while switching off lights is largely a 
habitual behavior, there may be an element which is reactive (Will I be coming back 
to the room? Will someone else need the room?); however, walking for transport is 
more likely to be an intentional, or planned, behavior. Either way, subjective norms, 
either injunctive or descriptive are theorized to predict both of the behaviors of 
interest. 
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Kollmuss and Agyeman (2002) have suggested that a single, unifying, model 
cannot explain environmentally friendly behavior because it is too complex. 
However, identifying a model which predicts a wide range of individual or 
household level behaviors is an important step for informing interventions and 
guiding educational initiatives. While the above research has contributed to an 
understanding of environmentally friendly behavior by assessing associated beliefs, 
there may be advantages to integrating methods and constructs of interest, in order to 
build a more complete model. An appropriate place to start is with an established 
behavior change model. 
The Theory of Planned Behavior (TPB) 
The TPB has proven efficacious across a wide range of behaviors, including 
riparian zone management (Fielding, Terry, Masser, & Hogg, 2008) and recycling 
(Cheung, Chan, & Wong, 1999). The TPB proposes that intention to perform a given 
behavior is the most proximal determinant of behavioral outcomes. Intention, in turn, 
is predicted by three constructs: attitudes, subjective (injunctive) norms and 
perceived behavioral control (Ajzen, 1991). The constructs of attitudes, subjective 
norms, and perceived behavioral control are thought to be belief-based. Attitudes are 
the positive or negative evaluations held by an individual about performing a 
particular behavior. There is a large body of evidence to demonstrate the influence of 
attitudes in predicting environmentally friendly behavior (Cottrell, 2003; Sparks & 
Shepherd, 1992; Minton and Rose, 1997). Further, environmental concern appears 
frequently as a predictor of environmentally friendly behavior in the literature 
(Cottrell, 2003; Sparks & Shepherd, 1992), and Minton and Rose (1998) have 
suggested that environmental concern is simply a proxy for attitude.  
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Subjective norms refer to the perceived pressure from important others to 
perform or not to perform an action. Again, a large body of literature has 
demonstrated that social norms are a significant driver of environmentally friendly 
behaviour (Goldstein, Cialdini, & Griskevicius, 2008; Ohtomo & Hirose, 2007). The 
TPB has recently been updated by its authors to include descriptive rather than 
purely injunctive norms (Fishbein & Ajzen, 2010). Descriptive norms refer to the 
perceived actions of important others and have previously been shown to predict 
environmentally friendly behavior (Gage, Burkot, Eisen, & Hayes, 2008; Luber & 
McGeehin, 2008; Schultz, Khazian, & Zaleski, 2008). Further, in a paper by Wilson, 
Strodl and Turrell (2011), it was demonstrated that descriptive normative beliefs 
were more readily able to discriminate between those who did or did not engage in 
walking for transport, switching off lights or appliances and shopping with reusable 
bags, than were injunctive normative beliefs.  
Perceived behavioral control refers to one’s perceived ease of performing a 
given behavior and is also proposed to influence behavior directly. Perceived 
behavioral control has been found to contribute to a model predicting recycling 
(Nigbur, Lyons, & Uzzell, 2010) and environmental activism (Fielding, McDonald, 
& Louis, 2008) and the related construct, self-efficacy, has been found to be related 
to physical activity (Winters, Petosa, & Charlton, 2003). Feelings of efficacy, or 
perceived control, are of particular relevance in understanding environmentally 
friendly behavior, as it has been noted that people often feel they cannot make a 
difference in the face of global environmental challenges (Frizzell & Pammett, 1997; 
Uzzell, 2000).   
As discussed above, support for the TPB has been found for a wide range of 
behaviors, including those examining environmentally friendly behaviors in general 
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(Oreg & Katz-Gerro, 2006). A meta-analysis (Armitage & Conner, 2001) found that 
the TPB accounted for an average of 39% of the variance in people’s intentions and 
27% of the variance in people’s behavior.  
Augmenting the TPB 
TPB based variables are behavior specific and do not take into account broader 
attitudes and values, such as identity and personal moral norms (altruism), which 
have consistently been found to contribute to an explanation of environmentally 
friendly behavior (Castro, Garrido, Reis, & Menezes, 2009; Fielding, McDonald et 
al., 2008; Hopper & Nielsen, 1991; Sparks & Shepherd, 1992), and Clark, Kotchen 
and Moore (2003). Fishbein and Ajzen (2010) have suggested that there is building 
evidence that identity independently predicts behavior over and above the TPB 
constructs. The evidence for altruism is more equivocal, however, there is evidence 
to suggest that altruism is a background factor that makes a small independent 
contribution.  
Green identity. Social identity theory has been used to augment the TPB and, 
while social identity may influence behavior through attitudes, it has also been 
demonstrated to be an independent predictor of environmental activism (Fielding, 
McDonald et al., 2008). Fielding, Terry et al. (2008) demonstrated the usefulness of 
augmenting the TPB with a measure of social identity when predicting riparian zone 
management, and self-identifying as a ‘green consumer’ is an independent predictor 
of intending to consume organic fruit and vegetables, over and above TPB predictors 
(Sparks & Shepherd, 1992). Castro, Garrido, Reis and Menezes (2009) found that, 
while behavioural intention from the TPB only predicted recycling amongst those 
who were more ambivalent (less likely to recycle), ecological self-identity predicted 
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recycling behaviour regardless of how ambivalent participants were about recycling 
metal. 
Nigbur et al. (2010) used a test and retest style study to explore the addition of 
both personal norms (environmental altruism) and self-identity to a TPB model, 
which included descriptive norms. The behaviour they were investigating was 
recycling. They found that personal norms (conscience driven) and descriptive norms 
predicted behaviour, whereas injunctive norms did not. They found that social 
identity, measured with items such as ‘engaging in recycling is an important part of 
who I am’, was a significant and independent predictor of behaviour. This literature 
demonstrates that identifying as ‘green’ plays a part in determining participation in 
environmentally friendly behaviour; and that it appears to be an independent 
predictor within the TPB. 
Environmental Altruism. According to Schwartz (1970), altruistic behaviour is 
motivated by two criteria. First, individuals must believe that their actions have 
consequences for others and, second, the individual must take personal responsibility 
for the consequences of action or inaction. Given that people often fail to see how 
environmentally friendly behaviors will benefit them personally (Uzzell, 2000), it is 
not surprising that those who are more altruistic, or who feel that they have a 
responsibility to act for the good of all, are more likely to recycle (Hopper & Nielsen, 
1991).Clark, Kotchen and Moore (2003) have aso found that general questions 
addressing Schwartz’s criteria were able to predict participation in a green electricity 
program. Further, Karpiak and Baril (2008) found that moral reasoning, or 
conscience, predicted a measure of environmental attitude (ecocentrism) that has 
been shown to predict environmentally responsible behavior. Arvola et al. (2008) and 
Olsen, Sijtsema and Hall (2010) have suggested that altruism is a necessary inclusion 
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in the TPB when predicting environmentally friendly behaviour. Indeed, in a meta-
analysis based on 57 samples which explored the psycho-social predictors of 
environmentally friendly behaviour, personal moral norm (altruism) was found to be 
the third most significant predictor, behind attitudes and perceived control (Bamberg 
& Moser, 2007). 
Demographic Factors 
A consideration of the moderation effects of demographics can provide insight 
into the generalizability of theoretical models and may be used to inform and target 
social marketing efforts; so that interventions may have maximum impact 
Gender. Gender is perhaps the most salient of the demographic indicators. 
However, research suggests that, while women are more concerned about 
environmental issues, gender only appears to impact on the performance of some 
behaviour (Straughan & Roberts, 1999). By way of example, Carlsson-Kanyama and 
Lindén (1999) found that women do not travel as much as men and are more likely to 
use public transportation. Jansson, Marell and Nordlund (2010) found no gender 
effect for either curtailment of car use or adoption of green vehicle innovations and 
Royne et al. (2011) found no effect for gender in predicting willingness to spend 
more on environmentally friendly products. Mobley, Vagias and DeWard (2010) 
found that gender was a significant predictor of environmentally responsible 
behaviour, until attitude and value-based psychological factors were taken into 
account.  
Age. As with gender, there are conflicting findings around the influence of 
age. Olofsson and Öhman (2006) found that younger age predicted a more positive 
attitude towards the environment in Canada, the US and Norway, but not in Sweden. 
They also found that older age predicted greater willingness to make financial 
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sacrifices for the sake of the environment in the US and Norway, but not in Canada 
or Sweden. In their study exploring willingness to pay more for eco-friendly products 
Royne et al. (2011) found that younger people were willing to spend more than older 
people, yet older age has been found to be independently associated with willingness 
to reduce waste (Barr, 2007).  
Income. People on a higher income are more likely to embrace behaviour 
change (Margai, 1997), particularly health enhancing behaviours (Cutler & Lleras-
Muney, 2010) and to support green initiatives (Clark et al., 2003). However, higher 
income groups are also more likely to be the perpetuators of environmentally 
destructive behaviours, such as using large amounts of household electricity (Souza 
et al., 2009; van den Bergh, 2008), and using high emission forms of transport; such 
as airplanes (Carlsson-Kanyama & Lindén, 1999). Jansson et al. (2010) found that 
education, income and living status (single or co-habiting) all contributed to the 
adoption of green vehicle innovation, over and above psychological factors, 
including values, beliefs and norms. Further, participation in a green electricity 
program was predicted by two psychological factors; altruism and environmental 
concern, and by two demographic factors, household size and income (Clark et al., 
2003).  
Education. As with income, those with a higher education are more likely to 
engage in health enhancing behaviours (Cutler & Lleras-Muney, 2010); In their 
cross-nation study, Olofsson and Öhman (2006) found that higher education 
consistently predicted a more positive attitude towards the environment, greater 
willingness to make financial sacrifices for the sake of the environment and 
performance of political behaviour in all four of their surveyed countries. Jansson et 
al. (2010) found that, out of age, gender, education, income and living status (living 
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single or co-habiting), only education predicted curtailment of car use. Syme, 
Nancarrow and Jorgensen (2002) demonstrated that a higher education was a 
significant predictor of responsibility for the environment, outside of one’s own 
community area. This sense of responsibility relates to environmental altruism, 
which has been discussed above. Jansson et al. (2010) found that education, along 
with income and living status, contributed to the adoption of green vehicle 
innovation, over and above psychological factors. 
The Current Study 
In the current studies, we use the TPB as a theoretical framework to explain 
environmentally friendly behavior and extend the model to examine the relative roles 
of green identity and environmental altruism. In particular, we examine the roles of 
these cognitive and social influences in walking for transport and switching off lights 
when leaving a room. In addition, models will be examined for moderation effects by 
gender, age, income and education. Examining moderation effects and then exploring 
differences will allow for a deeper understanding of generalizability of models and of 
market segmentation. From a TPB perspective, it was expected that, for each 
behavior, attitude, injunctive and descriptive norm, and perceived behavioral control 
would predict intentions. Furthermore, it was expected that green identity and 
environmental altruism would add to an explanation of environmentally friendly 
behaviors, either indirectly or directly. Finally, in an exploratory manner, we 
investigated the moderation effects of gender, age, income and education and, where 
such effects were found, separate, stratified models were proposed.   
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Methods 
 The research was carried out between May and November, 2009 in South 
East Queensland, Australia. The study was approved ethical clearance by the 
University Human Research Ethics Committee (reference number 0900000650). 
Participants 
For the mail survey, a random sample of 30,000 adults was obtained from the 
Australian Electoral Commission - it is compulsory to vote in Australia and so this 
represents an appropriate method for selecting a representative sample from the 
population. A subset of 3000 individuals was then randomly selected: 2000 from the 
Brisbane Local Government Area and 1000 from the Moreton Bay Regional Council 
Area in Queensland, Australia. Of the surveys distributed, 1186 (42%) were, fully or 
partially, completed and returned. A herbal tea bag was attached to each of the mail 
surveys as a gratuity.  
Design and Procedure 
A standard TPB design was employed and the implementation of the mail 
survey was designed as closely as possible to conform to the Dillman method 
(Dillman, 2000), which has been found to elicit the highest response rates. All those 
selected were sent a pre-notice letter, informing them that a survey would be arriving 
in approximately one week and asking for their participation. One week later, the 
main survey was mailed to participants with a cover letter and gratuity. Three weeks 
later a replacement survey with a cover letter was sent to anyone who had not yet 
returned a survey.  
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Measures  
Theory of Planned Behavior Variables. 
Standard measures of the TPB were employed with the principle of 
compatibility being observed (see Ajzen, 1991). The majority of the items were 
positively worded, with the exception of a few negatively worded items to reduce 
response acquiescence bias. The outcome measure employed for switching off lights 
was behavior, measured by follow-up survey, four weeks after the receipt of the main 
survey. The item asked, ‘Over the past 4 weeks, how regularly would you say that 
you have switched off lights when leaving a room?’ and participants were presented 
with a five point scale ranging from “Never [1]” to “Very often [5]”. The outcome 
measure employed for walking for transport was intention, as indicated in the main 
survey.  
Intention. Intention to perform each of the behaviors was assessed through a 
single seven-point semantic differential item. For example, for the behavior of 
switching off lights, this item asked participants to select whether they, “Strongly 
agreed [1]” or “Strongly disagreed [7]” to the statement, ‘Over the next 4 weeks, I 
intend to switch off lights when I leave a room’. Where appropriate, scores were 
reversed so that a higher score indicated a stronger intention to switch off lights 
when leaving a room. The walking for transport item asked participants to select 
between, “Extremely unlikely [1]” or “Extremely likely [7]” in response to the 
statement, ‘I intend to walk for transport on at least two occasions per week over the 
next 4 weeks’.               
Attitude. Attitude for each of the behaviors was assessed by three, seven-point 
semantic differential scales, with the one item reversed. For example, for the 
behavior of switching off lights, this item asked, ‘For me to switch off lights when I 
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leave a room would be (“Harmful[1]” or “Beneficial[7]”, “Good [1]” or “Bad [7]”, 
“Desirable [1]” or “Undesirable [7]”)’. A natural logarithm transformation was 
performed on the switching off lights data due to a significant positive skew.  
Injunctive norm. Injunctive norm was assessed with two items for each 
behavior, in which participants were asked how much they agreed with the presented 
statements (“Strongly disagree [1]” to “Strongly agree [7]”). An example statement 
is, ‘Most people who are important to me would think that I should …’.  
Descriptive norm. Descriptive norm was assessed with two items, for each 
behavior, in which participants were asked how regularly they think their closest 
friend or neighbor engages in the prescribed behaviors. For example, for the 
switching off lights behavior, participants were asked, ‘About how regularly do you 
think that your closest friend would switch off lights when they leave a room? While 
accessed via two behavior-specific belief based items, this construct description is 
included as a TPB variable as descriptive norm has recently been acknowledged as 
an important contributor to subjective norms (Fishbein & Ajzen, 2010). 
Participants were presented with a scale ranging from “Never [1]” to “Very 
often [7]”. For walking for transport, participants were asked to write a number to 
indicate the number of times per week they thought that their closest friend or their 
neighbor would walk for transport, for at least 10 minutes, to get to or from places. 
The maximum reported trips per week was 35, apart from one outlier, which was 100 
trips per week. This record was trimmed to match the next highest response of 35 
trips before the composite measure was calculated. As it is known that relatively few 
people walk for transport regularly (Wilson, Giles-Corti, & Turrell, 2012) it was 
expected that the walking for transport data would be positively skewed. To correct 
this skew, a natural logarithm transformation was performed. 
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Perceived behavioral control. This was assessed for each of the using three, 
seven-point semantic differential scales, with the one item reversed. For example, for 
the behavior of switching off lights, this item asked, ‘For me to switch off lights 
when I leave a room would be (“Impossible [1]”or “Possible [7]”)’, ‘If I wanted to I 
could switch off lights when leaving a room (“Definitely true [1]” or “Definitely 
false [7]”)’, ‘It is mostly up to me whether or not I switch off lights when I leave a 
room (“Strongly agree [1]” or “Strongly disagree[7]”)’. A natural logarithm 
transformation was performed on the switching off lights data due to a significant 
positive skew. 
 Green Identity and Environmental Altruism  
Social Identity, or in the case of the current study, ‘Green Identity’ was 
assessed via two five-point Likert scaled items. The items asked participants to 
indicate the degree to which they agreed [1] or disagreed [5] with the statements ‘I 
think of myself as a ‘green’ consumer’ and ‘I think of myself as someone who is 
very concerned with environmental issues’. Environmental altruism was assessed 
through two five-point Likert scaled items. The items asked participants to indicate 
the degree to which they agreed or disagreed with the statements, ‘It’s my moral 
responsibility to do my part to limit climate change’, and, ‘Every individual is 
responsible for protecting the environment’. 
Demographic Variables 
Participants were asked to indicate their age in years. For the purpose of 
stratifying the data and testing for moderation effects, age was dichotomised to those 
younger than 40 years and those older than 40 years. As with age, participants were 
asked to indicate their gender. Structural models predicting each of the target 
behaviours were stratified by gender and tested for moderation effects. Participants 
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were asked to indicate the highest level of education they had obtained. Six 
categories ranged from ‘year 11 or less’ up to ‘bachelor’s degree or higher’, with one 
of the categories being ‘other’.  For the purpose of testing moderation effects, 
Education was dichotomised to higher education (possessing a university degree) and 
lower education (all categories of education below university).  
Finally, participants were asked to ‘Please add up the amount of before-tax 
annual income received by all members of your household, and circle the response 
that comes closest to this number.’ There were six income categories ranging 
between ‘$0 - $25,999’ and ‘$130,000pa or more’ and two categories which allowed 
participants to indicate that they ‘don’t know’ or that they ‘don’t want to answer 
this’. For testing of moderation effects, household income datum was dichotomised, 
as closely as possible given the available categories, to those near or below the 
highest poverty line (i.e. the poverty line set for a couple with four children, 
including housing, where the head is in the workforce), at the time that the survey 
was conducted (< 52,000) and those who fell above the highest poverty line (≥ 
52,000) (Melbourne Institute of Applied Economic and Social Research, 2009). 
Table 1 presents a detailed description of the demographic characteristics of the 
sample. 
Analysis 
Bivariate correlations and Cronbachs Alpha reliability co-efficients of predictor 
variables for walking for transport and switching off lights (Table 2) are presented 
below. Reliability of scales tended to be moderate to high for all measures, except for 
the descriptive norm measure for walking for transport, which was relatively low at 
.19. Despite this low correlation, the measure was still utilized in structural 
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modeling. There were low to moderate correlations between all of the constructs 
used in the models; none were so high as to indicate redundancy.  
Structural equation modeling (SEM) was performed for each of the behaviors 
using AMOS 17.0. Missing data (< 2%) was imputed using Estimation 
Maximization. The final sample used for SEM analysis comprised of 1186 
participants. Maximum likelihood was used to estimate the parameters of the model. 
Model fit was determined by the following indicators: chi-square test (non-
significant), comparative fit index (CFI) (>0.95), and root mean square error of 
approximation (RMSEA) (<0.08).  
Once the data had been successfully fit to the generalized model, models were 
stratified according to dichotomized demographic variables and tested for 
moderation effects using Multi-Group SEM analysis. Moderation was determined 
through an examination of critical ratios for differences in path coefficients across 
models. For example, Multi-Group SEM analysis allows for a model to be tested for 
men and women at the same time and if any of the pathways are significantly 
different then these would appear as a critical ratio in excess of 1.96.  
Results 
 Sixty percent of participants reported that they had not walked for transport at 
all during the four weeks leading up to the survey; and fifty percent of participants 
indicated that it was extremely unlikely that they would walk for transport, at least 
twice, during the four weeks after the survey. In contrast, eighty-seven percent of 
participants reported switching off lights often or always when leaving a room in the 
four weeks leading up to the survey.  
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Table 1  
Demographic Characteristics of Participants in the Mail Based Survey 
Demographic Characteristics N (%) 
Gender  
Male 463 (39) 
Female 722 (61) 
Age Category (years)  
18 – 29 193 (16.3) 
30 – 39 211 (17.9) 
40 – 49 265 (22.3) 
50 - 59 291 (24.5) 
60 and over 226 (19.1) 
Income  
$0 - $25,999 92 (7.8) 
$26,000 - $41,599 88 (7.4) 
$41,600 - $51,999 95 (8) 
$52,000 - $72,799 170 (14.3) 
$72,800 - $129,999 296 (25) 
$130,000 pa or more 180 (15.2) 
Don’t know/Don’t want to answer 264 (22.4) 
Highest Education  
Bachelor degree or higher 372 (32.9) 
Diploma/Associate diploma 162 (14.3) 
Certificate (trade/business)  240 (21.3) 
High School 191 (17.2) 
Other 11(1) 
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Table 2 
Bivariate Correlations and Reliability Co-Efficients of Predictor Variables for Walking for Transport and Switching off Lights 
Variable 
Mean 
(SD) 
Intention Attitude 
Injunctive 
norm 
Descriptive 
norm 
Perceived 
behavioral 
control 
Green 
identity 
Environmental 
Altruism 
Mean (SD)  3.23 (2.58) 5.37 (1.60) 4.01 (2.00) 1.71 (2.84) 4.25 (2.10) 3.40 (0.85) 4.22 (0.69) 
Intention 
5.71 
(1.87) 
-- .38*** .44*** .23*** .59*** .12*** .08** 
Attitude 
6.49 
(0.98) 
.36*** (.87/.85) .50*** .18*** .37*** .20*** .24*** 
Injunctive norm 
2.49 
(1.57) 
.26*** .34*** (.71/.67) .23*** .46*** .15*** .21*** 
Descriptive 
norm 
3.30 
(0.74) 
.14*** .23*** .29*** (.43/.19) .23*** .10** .08** 
Perceived 
behavioral 
control 
6.40 
(0.99) 
.29*** .37*** .31*** .11*** (.59/.82) .08** .06* 
Green Identity  .11*** .17*** .12*** .10*** .09** .62 .49*** 
Environmental 
Altruism 
 .16*** .23*** .23*** .16*** .16*** .49*** .64 
Switching off 
Lights 
4.50 
(0.64) 
.29*** .36*** .19*** .22*** .24*** .25*** .20*** 
Note. Pearson correlations for walking for transport presented above diagonal.  Pearson correlations for switching off lights presented below 
diagonal.  Reliability coefficients are presented on the diagonal (Switching off lights/Walking for transport), with Cronbachs Alpha presented for 
three item scales and Pearsons Correlation coefficients presented for two item scales. *p < .05, **p < .01, ***p < .001 
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Path coefficients and R
2 
values were inspected to evaluate the predictive power 
of the model. For each of the behaviors, separate SEM analyses were used to test the 
hypothesized relationships between intention, the TPB variables (attitude, descriptive 
and injunctive norm, perceived behavioral control) and the additional variables 
(green identity and environmental altruism). The standard TPB predictors, attitude, 
descriptive and injunctive norms and perceived behavioral control, in each separate 
SEM analysis, were allowed to co-vary among themselves, as were green identity 
and environmental altruism.  
A generalized solution was calculated, which explained the two behaviors 
adequately (figure 1). There were some minor differences in the expression of the 
generalized model which are not included in Figure 1. For example, in the model 
predicting switching off lights, descriptive norm does not predict intention directly; 
however, in the walking for transport model, descriptive norm does predict intention 
directly. Table 3 displays the standardized regression coefficients and proportions of 
variance accounted for, for each of the generalized models.  
For walking for transport, the generalized model provided a good fit to the data 
and explained 41% of the variance in intention. The TPB variables were attitude, 
descriptive norm, injunctive norm, perceived behavioral control and Intention. 
Environmental altruism predicted attitude and injunctive norm. Green identity 
predicted attitude, injunctive norm, descriptive norm and perceived behavioral 
control. This model is similar to the TPB; particularly as neither green identity nor 
environmental altruism was found to predict intention directly; although it is 
unknown whether they would have predicted behavior.  
For switching off lights, the initial generalized model provided a good fit to the 
data and explained 22% of the variance in behavior. According to the standard TPB 
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model, intention and perceived behavioral control directly predict behavior; however 
in this model, attitude, descriptive norm and having a green identity also predicted 
behavior directly. Only attitude, injunctive norm and perceived behavioral control 
predicted intention – which is consistent with the original TPB. As mentioned, green 
identity predicted behavior directly; however, it also predicted attitude. 
Environmental Altruism predicted attitude, injunctive norm, descriptive norm and 
perceived behavioral control. 
 
 
 
 
 
 
 
 
Figure 1. Generalized Model of Environmentally Friendly Behavior. 
 
It has been noted that generalized models do not provide insight into the 
effects of demographic factors. Therefore, models were stratified according to 
dichotomized measures of gender, age, income and education, and were tested for 
moderation effects using Multi-Group SEM Analysis. An examination of critical 
ratios, for comparison of the path coefficients across models, revealed three 
moderation relationships across the two behaviors. Specifically, for switching off 
lights when leaving a room, significantly different path relationships were identified 
for level of education. For walking for transport, significantly different path 
  
 
 Environmental 
Altruism 
Subjective 
Norm 
Perceived 
Behavioral 
Control 
Attitude 
Intention Behavior 
Green Identity 
   
 217 
Chapter 8: Informing a Model of Environmentally Friendly Behaviour (Paper 3) 217 
relationships were identified for both gender and age. A summary of the findings of 
the moderation analyses follows and a comparison of the fit indicators and 
percentage of variance explained for the generalized model versus the stratified 
models is provided in table 4 (below).  
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Table 3 
Standardised Regression Co-Efficients and Proportion of Variance Accounted for, 
for Walking for Transport and Switching off lights when leaving a room  
Variable Pair Switching off Lights Walking for Transport 
Behaviour R
2 
= .22  
Int - Beh .15  
Att - Beh .22  
IN - Beh --  
DN-Beh .12  
PBC - Beh .11  
GID - Beh .16  
EAlt - Beh --  
Intention R
2 
=.17 R2 =.41 
Att - Int .25 .15 
IN - Int .13 .11 
DN - Int -- .15 
PBC - Int .16 .44 
GID - Int -- -- 
EAlt - Int -- -- 
Attitude R
2 
=.07 R2 =.07 
GID - Att .07 .12 
EAlt - Att .23 .17 
Injunctive Norm R
2 
=.05 R2 =.04 
GID - IN -- .08 
EAlt - IN .23 .15 
Descriptive Norm R
2 
=.03 R2 =.01 
GID - DN -- .09 
EAlt - DN .16 -- 
Perceived Behavioural Control R
2 
=.03 R2 =.01 
GID - PBC -- .08 
EAlt - PBC .18 -- 
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Moderation Effects in Walking for Transport 
 For walking for transport, significantly different path relationships were 
identified for both gender and age. For males, the final model was a good fit to the 
data but did not include either injunctive norms or identity, and explained only 34% 
of the variance in walking for transport. In contrast, for females, the model used all 
of the constructs and was a close match to the generalized model. Further, the model 
was a good fit to the data and explained 46% of the variance in walking for transport.  
As with the model for females, the model explaining walking amongst 
younger people utilized all of the constructs from the generalized model. Further, the 
model was a good fit to the data and explained 49% of variance. Interestingly, for 
younger people, altruism predicted intention directly and predicted attitude. Identity 
influenced behavior indirectly, through attitudes, injunctive norms, descriptive norms 
and perceived behavioral control.  The model for older people also was a good fit to 
the data and included all of the constructs from the generalized model; however, only 
36% of variance was explained.  A comparison of the fit indicators and percentage of 
variance explained for the generalized model versus the stratified models is provided 
in table 4 (below).  
Moderation Effects in Switching off Lights 
 For switching off lights when leaving a room, significantly different path 
relationships were identified for level of education.  As opposed to the walking for 
transport models, there was not a great deal of difference in variance explained 
between those with higher (19%) or lower education (23%), and both models 
contained all of the variables from the generalized model. Green identity predicted 
behavior directly for both males and females. A comparison of the fit indicators and 
percentage of variance explained for the generalized model versus the stratified 
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models is provided in table 4 (below). Regression co-efficients for the stratified 
models, and proportions of variance accounted for, are presented in Table 5. 
Table 4 
Comparison of Model Statistics for the Generalized Model and the Stratified Models 
for Walking for Transport and Switching off Lights 
Model Chi 
2
(p) Parameters(df) CFI RMSEA R
2
 
Walking for Transport  4.47 (.346) 24 (4) 1 .010 .41  
          Male .172 (.982) 12 (3) 1 0  .34 
          Female 7.78 (.169) 23 (5) .998 .028 .46 
          Younger 5.62 (.230) 24 (4) .998 .032  .49 
          Older 8.32 (.305) 21 (7) .999 .016 .36 
Switching off Lights  6.53 (.588) 28 (8) 1 0 .22  
          Lower Edu 9.71 (.206) 21 (7) .996 .022  .19 
          Higher Edu 10.78 (.291) 27 (9) .996 .023 .23 
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Table 5. 
Regression Co-Efficients of for Walking for Transport and Switching off lights when 
leaving a room, Stratified by Demographics 
 Walking for Transport Switching off Lights 
Variable Pair Male Female Younger Older 
Low 
Education 
High 
Education 
Behaviour     R2 =.19 R2 =.23 
Int - Beh     .19 .14 
Att - Beh     .19 .23 
IN - Beh     -- -- 
DN-Beh     .13 .09 
PBC - Beh     -- .16 
GID - Beh     .19 .18 
EAlt - Beh     -- -- 
Intention R2 =.34 R2 =.46 R2 =.49 R2 =.36 R2 =.17 R2 =.22 
Att - Int .21 .13 .27 .11 .28 .21 
IN - Int -- .14 .09 .13 -- .24 
DN - Int .17 .14 .12 .14 -- -- 
PBC - Int .41 .47 .45 .42 .17 .12 
GID - Int -- -- -- -- -- -- 
EAlt - Int -- -- .07 -- -- .13 
Attitude R2 =.05 R2 =.07 R2 =.10 R2 =.04 R2 =.05 R2 =.04 
GID - Att -- .09 .23 -- -- -- 
EAlt - Att .22 .21 .12 .21 .22 .20 
Injunctive Norm R2 =0 R2 =.08 R2 =.03 R2 =.04 R2 =0 R2 =.03 
GID - IN -- -- .17 -- -- -- 
EAlt - IN -- .29 -- .21 -- .16 
Descriptive Norm R2 =0 R2 =.02 R2 =.02 R2 =.01 R2 =.04 R2 =0 
GID - DN -- -- .14 .09 -- -- 
EAlt - DN -- .14 -- -- .20 -- 
Perceived 
Behavioural 
Control 
R2 =0 R2 =.01 R2 =.02 R2 =0 R2 =.03 R2 =.02 
GID - PBC -- -- .15 -- -- -- 
EAlt - PBC -- .12 -- -- .17 .13 
 (Att), Injunctive norm (IN), Descriptive norm (DN), Perceived behavioural control (PBC), Green Identity (GID), 
Environmental altruism (EAlt). 
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Discussion 
 Using an extended TPB framework, we aimed to understand the cognitions 
and motives of participants in relation to walking for transport and switching off 
lights when leaving a room. We initially proposed a generalized model to examine 
the contribution of the TPB variables, including descriptive norm, as well as green 
identity and environmental altruism. A generalized extended TPB model explained 
between 22% (switching off lights) and 41% (walking for transport) of the variance 
in behavior. While only 22 percent of the variance in switching off lights was 
explained by this model, this is known to be a highly habitual behavior (de Vries, 
Aarts, & Midden, 2011).  
In terms of the generalized model, attitude, injunctive norm, descriptive norm 
and perceived behavioral control emerged as significant predictors of intention or 
behavior.  This lends support to the application of the TPB to the prediction of 
environmentally friendly behaviors. Essentially, people were more likely to form an 
intention and/or actively engage in environmentally friendly behavior if they had 
favorable attitudes towards the behavior and if they believed significant others 
perform the behavior. Further, people were more likely to form an intention if they 
felt they had personal control over whether or not they performed the behavior.  
In particular, the finding that descriptive norms predicted intention to walk 
for transport, and predicted switching off lights directly, validates the inclusion of 
this variable in the most recent version of the TPB (see Lawrence & Saundry, 2008). 
This, direct relationship between descriptive norm and behavior, indicates that 
perceptions about what significant others do may influence behavior without 
conscious intention. Injunctive norms have long been the standard measure of norms 
utilized within the TPB; however, this research, along with previous research, has 
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demonstrated the importance of descriptive norms for influencing environmentally 
friendly behavior (see Gage et al., 2008; Luber & McGeehin, 2008). 
In regards to green identity and environmental altruism, which were 
introduced to augment the TPB, it was found that green identity added significantly 
and independently to an explanation of switching off lights behavior. While it is 
unknown whether green identity would have predicted walking for transport 
independently, this finding lends support to previous research which suggests that the 
TPB would be a more complete model of behavior if it included a measure of 
identity (Nigbur et al., 2010). Environmental altruism appeared to be a background 
factor for both of the models. As mentioned above, environmental altruism predicted 
all four TPB predictors for switching off lights. Environmental altruism also 
predicted injunctive norm and attitude for walking for transport.  
It is relatively intuitive to see how environmental altruism, or the belief that 
one is responsible for protecting the environment, is related to attitudes towards 
environmentally friendly behavior. It also makes some sense that feelings of 
responsibility for protecting the environment would be related to perceived control 
over environmentally friendly behavior. It is less clear though how environmental 
altruism, which is also referred to as personal norm in the literature, might predict 
social norms (injunctive and descriptive). In other words, for switching off lights, 
there is evidence that believing that you personally have a responsibility to do all you 
can to protect the environment, may shape the perception of what significant others 
approve of  and of what significant others are doing. 
There are certainly a number of advantages to having such a general model to 
explain a range of environmentally friendly behaviors, as the same interventions 
could be utilized across domains of behavior. By way of example, if a local council 
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environmental department wanted to increase performance on a range of 
environmentally friendly behaviors, they could target the primary TPB constructs 
relating to each behavior, including descriptive norm, and also target identity and 
altruism. Messages might include, ‘recycling is easy and good for the planet’ 
(attitude), ‘Nine out of ten people in your neighborhood currently recycle. Let’s 
make it ten out of ten’ (descriptive norm), and ‘Join the movement and be a green 
Baysider’ (identity).  
It was also argued; however, that a consideration of the moderation effects of 
demographics would provide insight into the generalizability of the theoretical 
models, and may be used to inform and target social marketing efforts. For walking 
for transport, sex and age were found to moderate relationships within the model. 
Separate models revealed that the model was more predictive for younger people and 
for females than it was for older people and for males. Further, injunctive norm and 
green identity were not significantly predictive and therefore were excluded from the 
model for males. For switching off lights, education was found to moderate 
relationships within the model. Separate models, stratified by education, revealed 
slightly higher predictive power for those with a higher level of education. Further, 
injunctive norm was found to be redundant in both of the stratified models. For both 
models, green identity predicted behavior directly; while environmental altruism 
predicted intention to switch off lights amongst those with a higher education. 
Of note, while gender and age moderated switching off lights and education 
moderated walking for transport, the generalized model held well across most 
conditions. It is not surprising that there was marked variation between the predictive 
power of the models across the environmental behaviors, as the behaviors under 
investigation were unique and came with a unique set of constraints. For example, 
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switching off lights when leaving a room is known to be highly habitual; while 
walking for transport may be associated with environmental factors, such as car 
ownership and street connectivity (Turrell, Giles-Corti,  Haynes, & Wilson, In 
Press), as well as with psycho-social factors. It is notable that, despite these 
constraints, the handful of constructs included in the model did provide some 
explanation for each of the environmentally friendly behaviors and, because they 
adapted to such dis-similar behaviors as walking for transport and it seems likely that 
they would generalize further; for example, to switching off appliances at the wall 
when not in use, shopping with reusable bags, recycling, reducing the use of plastic 
packaging and reducing the use of toxic cleaning products. 
The finding that descriptive norms predicted environmentally friendly 
behavior, either independently or via intentions, indicates that people are more likely 
to perform those behaviors which are modeled by significant others, rather than 
simply perform behaviors which they perceive are approved of (injunctive norms). It 
seems Emerson was correct when he said ‘What you do speaks so loud I can’t hear 
what you say’ (Patz, Vavrus, Uejio, & McLellan, 2008). It seems important to note 
that this is not a study of causation and that the relationship between how we 
perceive others and behave ourselves is complex, with an iterative pattern over time 
of noticing others and then changing oneself, which changes ones' perception of 
others etc. It has certainly been demonstrated in the past that interventions which 
focus on modeled behavior are effective (Neuringer & Oleson, 2010). Therefore, 
such interventions can likely be utilized for many domains of environmentally 
friendly behavior, including all of those mentioned above. In addition, it would likely 
be of value to encourage appropriate modeling of environmentally friendly behavior 
from parents, teachers, public figures etc. 
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Study Strengths and Limitations   
This study has the strengths of using a sound, well validated, theoretical 
approach for investigating environmentally friendly behaviors, which are currently 
not well understood, and of assessing behaviors which are very different from each 
other (i.e., walking for transport and switching off lights). Analyses are based on a 
large population based sample. A further strength of the study is that it provides two 
approaches to understanding environmentally friendly behavior. As the generalized 
model was predictive of both behaviors, and although further testing of the model 
would be required, organizations who wish to apply theory to behavior change 
campaigns can potentially apply the generalized model to any number of 
environmentally friendly behaviors (for example, recycling, gardening, storing 
rainwater, drying clothes in the sun) and expect similar outcomes as they would if 
they designed more behavior specific interventions. There is also evidence that more 
parsimonious approaches may be relevant for specific demographic groups for 
specific behaviors. Therefore, those seeking to design marketing programs or 
interventions might use the generalized model, or they might consider conducting 
specific research to explore possible moderation effects. 
The main limitation of the study is that the walking for transport model used 
intention rather than behavior as an outcome measure, which is not optimal; 
however, this practice is relatively common (Fishbein & Ajzen, 2010). Future studies 
should measure actual walking for transport as an outcome as it would be valuable to 
know whether green identity, environmental altruism, descriptive norm and/or 
perceived behavioral control predict walking for transport directly. A second 
limitation is that the two descriptive norm items for walking for transport only 
correlated at .19. The items were nevertheless combined into a scale. This correlation 
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would generally be considered too low to justify the items being called a scale; 
however, there was a need for consistency in measurement across the four 
behaviours. The low correlation would generally attenuate any bivariate relationship 
which might exist (Shadish, Cook & Campbell, 2002) and therefore, it is notable that 
a relationship between descriptive norms and intention to walk for transport was still 
present. 
Finally, the predictive power for the switching off lights model was relatively 
low with between 19 and 23 percent of variance explained. It was concluded that this 
was due to the habitual nature of switching off lights. Indeed, Towler and Shepherd 
(1991) extended the TRA to test the effects of both PBC and habit. They found that 
habit, but not PBC, had an independent effect on intention to eat chips. Further, 
Godin et al. (1993) found that habit was a more important predictor of exercising 
behaviour than the standard TPB variables.’ In a qualitative study, Pierce, Schiano 
and Paulos (2010) concluded that switching off lights was so habitual as to be almost 
completely unconscious and that elicited behavioural beliefs, such as ‘saving money’ 
were the result of people trying to justify their actions rather than the actual reasons 
for behaviour. This finding, therefore, highlights the limits of proposing and 
implementing a generalised model of environmentally friendly behaviour. 
Conclusion 
This study utilized an extended Theory of Planned Behavior model which 
included descriptive norm and which was augmented with green identity and 
environmental altruism. It was established that it was possible to account for 
environmentally friendly behaviors within a single predictive model. Some evidence 
was also found that, depending upon the behavior under investigation, this model 
was moderated by key demographic factors. Where moderation was identified, 
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stratified models showed differences in predictive power, the numbers of predictors 
and the nature of the pathways between variables. These specific models lend 
themselves to tailored applications and interventions. For example, it was clear that 
belief about approval from others is important for predicting intention to walk for 
transport amongst females, but is not important for predicting intention to walk for 
transport amongst males.  
This study has added to previous evidence (Nigbur et al., 2010) and 
demonstrated that, while behavior specific models will require more time and effort 
to investigate, the Theory of Planned Behavior is a solid theoretical basis from which 
to develop such models and that a generalized approach will likely provide 
equivalent impact. This research contributes to a growing body of evidence that 
suggests many individuals are working towards a more environmentally conscious 
and sustainable future (Kinney, 2008). By understanding participants’ cognitions and 
motivations underlying their decisions about environmentally friendly behavior, as 
well how these are associated with  demographic characteristics, any change in 
policy and practice can be facilitated in a manner that considers the attitudes, 
normative pressures, and other beliefs relevant to participants. 
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Abstract  
We conducted an internet survey in South East Queensland, Australia, with the aims 
to test a, previously proposed, generalized model, to predict the environmentally 
friendly behaviors of switching off appliances at the wall when not in use and 
shopping with reusable bags (N = 450). A Theory of Planned Behavior (TPB) model, 
including descriptive norm, was extended to include environmental altruism and 
green identity. Further, the models were stratified by key demographic factors and 
tested for moderation effects. Structural equation modeling revealed models that 
explained between 43% and 68% of the variance in environmentally friendly behavior. 
Demographic influences were found for both behaviors. The findings demonstrate the 
efficacy of the generalized model and show that cognitive and demographic factors 
influence environmentally friendly behavior. Either the generalized model or models 
adjusted to account for demographic influences can be used to guide environmental 
policy and inform social marketing practice. 
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Few people would argue that an overdependence on fossil fuels and petroleum 
based consumables has contributed to global pollution and has compromised human 
health. As well as polluting the air, wide spread development and unsustainable 
agricultural practices have led to pollution of waterways (Sivakumar, 2005) and the 
oceans have become cluttered with plastic and industrial waste (Moore, 2008). Lowe 
(2005) has suggested that “global environmental problems are the sum of all the little 
choices we make every day as individuals and as members of households” (p. 107). 
By way of example, 1.5 kilos of waste are produced in the manufacture of a single 
toothbrush and 75 kilos of waste are produced in the manufacture of a mobile phone 
(Lisney, Riley, & Banks, 2003).  
This paper is an extension of a parallel paper, which proposed a generalized 
model of environmentally friendly behavior, which was based on mail survey data 
and asked about switching off lights and walking for transport (Wilson, Strodl and 
Turrell, Unpublished Manuscript). The augmented TPB based model, presented in 
this parallel paper, predicted 22 percent of the variance in switching off lights and 49 
percent of the variance in intention to walk for transport. This paper emphasized the 
importance of fostering environmentally friendly behavior at the individual and 
household level and of developing explanatory models to predict such behavior. 
Following on from the first paper, this study considers two additional behaviors: 
switching off appliances when not in use and shopping with reusable bags. 
Environmentally Friendly Household Behaviors 
There are a range of environmentally friendly household behaviours which 
could have been targeted in the current study. These include behaviors such as 
recycling, shopping with reusable bags, choosing renewable household energy 
options, buying local and buying energy efficient appliances (Gardner & Stern, 
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2008). Recycling can be presumed to conform to the proposed generalised model as 
it has been previously studied by Nigbur, Lyons and Uzzell (2010) who also 
augmented the TPB with identity and altruism to explain environmentally friendly 
behavior. The study by Nigbur et al. also included neighbourhood identification, 
which was not predictive of recycling behaviour. Their study had a smaller sample 
size than the current studies and used hierarchical regression, rather than structural 
modelling, which is used in the current study. Choosing renewable energy and 
buying energy efficient appliances can be expensive and may not be relevant to all 
consumers (Hamzaoui-Essoussi & Linton, 2010). Further, ‘buying local’ is often not 
a viable option for many consumers, due to cost or lack of available resources 
(Abraham & Gaballa, 2007). Two behaviours which are low cost, convenient and 
accessible to all are switching off appliances when not in use and shopping with 
reusable bags.  
Switching off Appliances at the Wall. Appliances consume the most electricity 
in the home and are often left on, and draining power, when they are not in use 
(Chetty, Tran, & Grinter, 2008). Chetty et al. (2008) suggest that appliances are used 
more than necessary, and are frequently left on, because consumers are not aware of 
the cost of running them. Over the past few years Brisbane City Council (2012) has 
conducted a Home Energy Wise promotion and, as part of the promotion, has 
reminded people to switch off appliances and has supplied residents with hand held 
energy meters so that people could assess their energy usage according to which 
appliances they are running. Faruqui, Sergici and Sharif (2010) have demonstrated 
that the provision of such devices reduces energy consumption by approximately 
seven percent. This focus on switching off appliances and emphasis on the relevance 
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of doing so means that switching off appliances at the wall when not in use would be 
a salient environmentally friendly behaviour for many consumers. 
Shopping with Reusable Bags. It is estimated that, globally, between 500 
billion and one trillion plastic shopping bags are used and then added to 
environmental waste every year (Mangizvo, 2012). Because the bags are light-
weight, they can be picked up by winds and carried large distances, littering streets 
and threatening ecosystems. Mangizvo (2012) conducted a survey of the plastic 
waste in the town of Alice, South Africa, and found that plastic bags were the most 
common form of litter. It is now widely recognised that thin plastic bags represent a 
significant environmental hazard, particularly as they contribute to pollution of the 
world’s oceans (Moore, 2008).  
In light of the enormous impact of plastic bags, there have been a number of 
efforts to reduce plastic bag consumption. For example, in Australia, some shops 
have introduced a fee for each plastic bag used and there has been a general push 
towards using reusable bags (South Australian Government, 2012). In 2009 South 
Australia became the first State in Australia to ban thin, single-use plastic bags. It is 
notable that, despite the success of a change in policy in South Australia, there has 
been a failure to change bag laws nationally. In the absence of legislation, Cherrier 
(2006) suggests that the decision to shop with reusable bags is closely tied to social 
or moral norms and to the formation and maintenance of self-identity; which are 
among the additional constructs included in this study. Therefore, the current study 
represents a timely opportunity to clarify the influence of TPB based constructs, such 
as attitudes and perceived behavioural control, as well as conscience based (moral) 
norms and self-identity, on the choice to shop with reusable bags. 
Theoretical Approach 
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Identifying a model which predicts a range of household level, or individual, 
behaviors could streamline intervention efforts and guide educational initiatives. 
While much research has been conducted, and all such research has contributed to an 
understanding of environmentally friendly behavior, there are a wide variety of 
theoretical approaches, from Protection Motivation Theory, which focuses on 
perceived risks and perceived efficacy of responsive behaviors (Burn & Oskamp, 
1986) to TPB based models (Nigbur et al., 2010). The TPB is particularly useful as it 
allows for an examination of specific salient beliefs which underlie behavior, as well 
as providing a sound model based theoretical framework to explain behavior. 
Previous research has established that TPB based beliefs, including descriptive 
normative beliefs are associated with walking for transport and switching off lights 
when leaving a room (Wilson, Strodl, & Turrell; 2011).  
The TPB is explained in detail in the preceding paper and proposes that 
intention to perform a given behavior is predicted by three constructs: attitudes, 
subjective (traditionally injunctive) norms and perceived behavioral control (Ajzen, 
1991). Further, perceived behavioral control is theorized to predict behavior directly. 
The constructs of attitudes, subjective norms, and perceived behavioral control are 
thought to be belief-based.  
Attitudes are personal evaluations about performing a particular behavior. In 
the environmental literature, environmental concern often appears as a proxy for 
attitude (Cottrell, 2003; Minton & Rose, 1998; Sparks & Shepherd, 1992). Subjective 
norms refer to the perceived pressure from others to perform an action, and there is 
significant evidence to suggest that subjective norms are a driver of environmentally 
friendly behavior (Goldstein, Cialdini, & Griskevicius, 2008). The TPB has recently 
been updated to include descriptive, as well as injunctive, norms (Fishbein & Ajzen, 
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2010). Descriptive norms refer to the perceived actions of important others and are 
known to predict environmentally friendly behavior (Gage, Burkot, Eisen, & Hayes, 
2008; Luber & McGeehin, 2008; Schultz, Khazian, & Zaleski, 2008; Wilson et al., 
2011). Perceived behavioral control refers to the perceived ease of performing a 
given behavior and is known to contribute to the prediction of environmentally 
friendly behavior (Fielding, McDonald, & Louis, 2008; Nigbur, Lyons, & Uzzell, 
2010). The TPB has successfully been applied to the prediction of a wide range of 
behaviors (Oreg & Katz-Gerro, 2006; Wilson et al., 2011) and a meta-analysis 
(Armitage & Conner, 2001) found that, across 185 independent studies, the TPB 
accounted for an average of 39% of the variance in intentions and 27% of the 
variance in behavior.  
Augmenting the TPB 
The TPB is designed to be behavior specific and does not take into account 
broader attitudes and values. The parallel paper discussed the rationale behind 
augmenting the TPB with green identity and environmental altruism. Specifically, 
Fishbein and Ajzen (2010) have suggested that there is evidence that identity 
independently predicts behavior over and above the current TPB constructs, and 
Olsen et al. (2010) have suggested that it would be necessary to include 
environmental altruism in the TPB when predicting environmentally friendly 
behavior. Literature supporting these propositions is presented below. 
Green identity. Self-identity has been found to be strongly related to 
conservation behaviour (Whitmarsh, 2009) and Kiesling and Manning (2010) have 
found that identity as a green gardener significantly predicted ecological gardening. 
Whitmarsh and O’Neill (2010) found that green identity supported the performance 
of environmentally friendly behaviour across contexts, and Herter, Costa-Pinto, 
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Borges and Nique (2011) demonstrated that having a stronger green identity 
activated the motivation to comply with collective (such as injunctive and descriptive 
norms), but not individual, norms (such as environmental altruism).  
Environmental Altruism. It is known that people frequently fail to see how 
environmentally friendly behaviours will benefit them personally (Uzzell, 2000). 
Therefore, it is not surprising that altruistic, personal, norms have been found to 
predict environmentally friendly behaviour (Hopper & Nielsen, 1991; Cleveland et 
al., 2005). By way of example, Hopper and Nielsen (1991) found that altruistic 
norms predicted recycling behaviour and Cleveland et al. (2005) found that a 
measure of biospheric-altruism predicted behaviors such as keeping a car well-tuned, 
turning off lights before leaving the house and washing clothes in cold water. 
However, their measure did not predict walking for transport or purchasing energy 
efficient light bulbs. This indicates that altruistic norms may not directly predict all 
environmentally friendly behaviors. Corbett (2005) proposed a model of 
environmentally friendly behaviour and found that self-interest (believing that 
environmental pollution was harming their own health) and personal moral norm 
(believing that it is their moral responsibility to do their part to limit air pollution) 
were the strongest predictors of willingness to engage in environmentally responsible 
behaviour.  
Demographic Factors 
One challenge with a ‘one size fits all’ model is that the model may not work 
across demographic groups. For example, Royne, Levy and Martinez (2011) have 
pointed out that motives and desires change across the lifespan and the factors which 
motivate younger people may not motivate older people. This study builds upon the 
proposed model by examining moderation effects for gender, age, income and 
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education. Where gender effects exist, public health professionals and other 
interested parties have the option of either utilising the generalised model or tailoring 
interventions to a specific target group.  
Gender. The role of gender in influencing environmentally friendly behaviour 
is somewhat unclear. Carlsson-Kanyama and Lindén (1999) found that women do 
not travel as much as men and are more likely to use public transportation, and Lee 
(2009) found that, in a sample of adolescents from Hong Kong, females consistently 
scored higher than men on measures of attitude towards the environment, concern 
and actual environmentally friendly behavior. Mobley et al. (2010) also found that 
gender was a significant predictor of participation in environmentally responsible 
behaviour, until psychological factors, including environmental concern and 
environmental world view, were taken into account. In contrast to the findings by 
Carlsson-Kanyama and Linden (1999) and Lee (2009), Jansson et al. (2010) found 
no gender effect for either curtailment of car use or adoption of green vehicle 
innovations and Royne et al. (2011) found no effect for gender in predicting 
willingness to spend more on environmentally friendly products. As such there is a 
need to further investigate the role of gender as a moderator of environmental 
friendly behaviours. 
Age. Straughan and Roberts (1999) found that age was a significant predictor 
of green consumer behaviour, even after altruism was controlled for, and older age 
has been associated with increased willingness to reduce waste (Barr, 2007). Older 
people were also more likely to think that big companies should reduce their 
pollution and that the government should do more to safeguard the environment 
(D’Souza et al., 2007). Younger people tended to agree with these measures, but 
indicated that concern for the environment should not stand in the way of progress. 
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Income. Higher income is associated with higher levels of consumption – and 
therefore with higher greenhouse gas emissions. Røpke (1999) suggests that the 
culture of consumption in the US and some other developed nations is a major 
contributor to global environmental challenges. Røpke questions why increased 
production tends to lead to higher incomes and more consumerism, rather than to 
lifestyle improvements and more leisure time. He suggests that, along with social 
norms, the structure of the economy fosters this, ultimately destructive, pattern. 
Druckman and Jackson (2010) have explored various economic models, focusing on 
lowered consumption. They estimate that if households are able live to set ‘decent 
life’ standard and to lower their consumption accordingly, there could be a 37 
percent reduction in household emissions (2010). In addition, while higher income 
groups are the largest perpetrators of environmental damage (St Louis & Hess, 
2008), people on a higher income are also more likely to embrace behaviour change 
(Margai, 1997) and to support green initiatives (Clark et al., 2003).  
Education. As with income, those with a higher level of education are more 
likely to engage in health enhancing behaviours (Cutler & Lleras-Muney, 2010). In 
seeking to describe ‘the green consumer’, Finisterra Do Poco, Barata Raposo and 
Filho (2009) found that higher education groups scored highly on all measures of 
environmental attitude and behaviour, but that those with more education were less 
likely to believe the content of advertising and marketing campaigns. In another 
study by Semenza et al. (2008), those with higher education were more likely to have 
changed their behaviours in order to engage in mitigation. Behaviours changed 
included reducing energy use, and petrol consumption, and recycling more. This 
education effect was found to be independent of a psychological measure of concern 
about climate change. 
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The Current Study 
The current study extends upon a mail base study which was conducted 
shortly before the current study. This initial study first proposed a generalized model 
of environmentally friendly behavior, tested the model in the context of two specific 
behaviors, walking for transport and switching off lights when leaving a room, and 
then further explored the moderation effects of the above demographic factors. This 
study is being conducted in response to a desire to further test the proposed 
generalized model with other important environmentally friendly behaviors. In short, 
we use the TPB as a theoretical framework and extend the model to include green 
identity and environmental altruism, for switching off appliances at the wall when 
not in use and shopping with reusable bags. In addition, models will be examined for 
moderation effects by gender, age, income and education. It is expected that, for each 
behavior, attitude, injunctive and descriptive norm, and perceived behavioral control 
would predict intentions. Furthermore, it is expected that green identity and 
environmental altruism will add to an explanation of environmentally friendly 
behaviors, either indirectly or directly.  
Methods 
 Research was carried out between May and October, 2009 in South East 
Queensland, Australia. The study was given ethical clearance by the University 
Human Research Ethics Committee (reference number 0900000650). 
Participants 
For the internet survey, a number of distribution channels were employed and 
in order to monitor the geographic distribution of participants, they were required to 
enter their postcode at the end of the survey. Ninety-four percent of participants were 
from the same geographic area as was covered by the mail survey (N = 458). The 
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remainder of the participants resided in other regions within Australia. In order to 
maximize response rate, participants who provided contact details were entered into 
a draw for one of five $100 department store gift vouchers. Table 1 presents a 
detailed description of the characteristics of the sample. 
Design and Procedure 
Feedback from a previously conducted mail based survey indicated that 
participants were dissatisfied with a course of research which was focused on 
environmentally conscious behavior but utilized multiple mail-outs and large 
amounts of paper. Further, we were interested to enquire about more behaviors, but 
were limited by survey size and costs. Therefore, it was decided to augment the 
initial study with an internet survey which would ask about two additional behaviors.  
Links to the survey were sent to University based mailing lists within the 
School of Public Health, School of Psychology and Counseling and University 
Classifieds. In addition, sign-up sheets were available at three Green Fairs held 
around the Brisbane area over the data collection period. Other dissemination 
methods included word of mouth and a link from a Facebook page.  
Measures 
Theory of Planned Behavior Variables. 
Standard measures of the TPB were employed with the principle of 
compatibility being observed (see Ajzen, 1991). The majority of the items were 
positively worded, with the exception of a few negatively worded items to reduce 
response acquiescence bias.  
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Table 1  
Demographic Characteristics of Participants in the Internet Survey 
Demographic Characteristics N (%) 
Gender  
Male 146 (32.4) 
Female 304 (67.4) 
Age Category (years)  
18 – 29 139 (30.8) 
30 – 39 165 (36.6) 
40 – 49 176 (39) 
50 - 59 64 (14.2) 
60 and over 37 (8.2) 
Income  
$0 - $25,999 24 (5.3) 
$26,000 - $41,599 27 (6.0) 
$41,600 - $51,999 32 (7.1) 
$52,000 - $72,799 61 (13.5) 
$72,800 - $129,999 146 (32.4) 
$130,000 pa or more 105 (23.3) 
Don’t know/Don’t want to answer 56 (12.4) 
Highest Education  
Bachelor degree or higher 289 (64.1) 
Diploma/Associate diploma 37 (8.2) 
Certificate (trade/business) 38 (8.4) 
High School 45 (10) 
Other 0(0) 
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Intention. Intention to perform each of the behaviors was assessed through a 
single seven-point semantic differential item. For example, for the behavior of 
switching off appliances, this item asked participants to select whether they, 
“Strongly agreed [1]” or “Strongly disagreed [7]” to the statement, ‘Over the next 4 
weeks, I intend to switch off appliances at the wall when they are not in use’. The 
equivalent statement for shopping with reusable bags was: ‘Over the next 4 weeks, I 
intend to provide my own reusable shopping bags when I am shopping’. 
Attitude. Attitude for each of the behaviors was assessed by three, seven-point 
semantic differential scales, with the one item reversed. For example, for the 
behavior of switching off appliances, this item asked, ‘For me to switch off 
appliances at the wall when they are not in use would be (“Harmful[1]” or 
“Beneficial[7]”, “Good [1]” or “Bad [7]”, “Desirable [1]” or “Undesirable [7]”)’. 
Attitude datum was significantly skewed for both behaviors and so, in each case, a 
natural logarithm transformation was performed. 
Injunctive norm. Injunctive norm was assessed with two items for each 
behavior, in which participants were asked how much they agreed with the presented 
statements (“Strongly disagree [1]” to “Strongly agree [7]”). By way of example, the 
statements for switching off appliances were, ‘Most people who are important to me 
would think that I should switch off appliances at the wall when they are not in use’ 
and ‘The people in my life whose opinions I value would approve of my switching 
off appliances at the wall when not in use’. 
Descriptive norm. Descriptive norm was assessed with two items, for each 
behavior, in which participants were asked how regularly they think their closest 
friend or neighbor engages in the prescribed behaviors. For example, for the 
switching off appliances behavior, participants were asked, ‘About how regularly do 
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you think that your closest friend would switch off appliances at the wall when they 
are not in use? Participants were presented with a scale ranging from “Never [1]” to 
“Very often [7]”. While accessed via two behavior-specific belief based items, this 
construct description is included as a TPB variable as descriptive norm has recently 
been acknowledged as an important contributor to subjective norms (Fishbein & 
Ajzen, 2010). 
Perceived behavioral control. This was assessed for each of the behaviors 
using three, seven-point semantic differential scales, with the one item reversed. For 
example, for the behavior of switching off appliances, this item asked, ‘For me to 
switch off appliances at the wall when not in use would be (“Impossible [1]”or 
“Possible [7]”)’, ‘If I wanted to I could switch off appliances at the wall when not in 
use (“Definitely true [1]” or “Definitely false [7]”)’, ‘It is mostly up to me whether or 
not I switch off appliances at the wall when not in use (“Strongly agree [1]” or 
“Strongly disagree[7]”)’. As data were skewed, a natural logarithm transformation 
was performed for both behaviors. 
 Green Identity and Environmental Altruism  
Social Identity, or in the case of the current study, ‘Green Identity’ was 
assessed via two five-point Likert scaled items. The items asked participants to 
indicate the degree to which they agreed [1] or disagreed [5] with the statements ‘I 
think of myself as a ‘green’ consumer’ and ‘I think of myself as someone who is 
very concerned with environmental issues’. Environmental altruism was assessed 
through two five-point Likert scaled items. The items asked participants to indicate 
the degree to which they agreed or disagreed with the statements, ‘It’s my moral 
responsibility to do my part to limit climate change’, and, ‘Every individual is 
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responsible for protecting the environment’. As environmental altruism data were 
skewed, a natural logarithm transformation was performed for both behaviors. 
Demographic Variables 
Participants were asked to indicate their age in years. For the purpose of 
stratifying the data and testing for moderation effects, age was dichotomised to those 
younger than 40 years and those older than 40 years. As with age, participants were 
asked to indicate their gender. Structural models predicting each of the target 
behaviours were stratified by gender and tested for moderation effects. Participants 
were asked to indicate the highest level of education they had obtained. Six 
categories ranged from ‘year 11 or less’ up to ‘bachelor’s degree or higher’, with one 
of the categories being ‘other’.  For the purpose of testing moderation effects, 
Education was dichotomised to higher education (possessing a university degree) and 
lower education (all categories of education below university).  
Finally, participants were asked to ‘Please add up the amount of before-tax 
annual income received by all members of your household, and circle the response 
that comes closest to this number.’ There were six income categories ranging 
between ‘$0 - $25,999’ and ‘$130,000pa or more’ and two categories which allowed 
participants to indicate that they ‘don’t know’ or that they ‘don’t want to answer 
this’. For testing of moderation effects, household income datum was dichotomised, 
as closely as possible given the available categories, to those near or below the 
highest poverty line (i.e. the poverty line set for a couple with four children, 
including housing, where the head is in the workforce), at the time that the survey 
was conducted (< 52,000) and those who fell above the highest poverty line (≥ 
52,000) (Melbourne Institute of Applied Economic and Social Research, 2009). 
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Behavior. Behavior was measured via a follow-up email, four weeks after 
completion of the survey, with a single item for each behavior. Each represented with 
a five point scale ranging from ‘Never’ to ‘Very often’. The switching off appliances 
item asked ‘Over the past four weeks how regularly have you switched off 
appliances at the wall when they weren’t in use?’ The shopping with reusable bags 
item asked ‘Over the past four weeks how regularly have you provided your own 
reusable shopping bags when you have been shopping?’ 
Analysis 
Bivariate correlations and reliability co-efficients of predictor variables for 
switching off appliances at the wall and shopping with reusable bags are presented 
below (Table 2). Bivariate correlations between predictor variables were low to 
moderate, indicating that none of the predictors were redundant. In contrast, there 
was a high correlation between each of the outcome variables and intention, which 
was expected. Reliability co-efficients ranged from moderate (in the case of 
descriptive norm and perceived behavioral control) and relatively high (in the case of 
attitude and environmental altruism). 
Structural equation modeling (SEM) was performed for each of the behaviors 
using AMOS 17.0. Missing data (< 2%) was imputed using Estimation 
Maximization. The final sample used for SEM analysis comprised of 450 
participants. Maximum likelihood was used to estimate the parameters of the model. 
Model fit was determined by the following indicators: chi-square test (non-
significant), comparative fit index (CFI) (>0.95), and root mean square error of 
approximation (RMSEA) (<0.08).  
Once the data had been successfully fit to the generalized model, models were 
stratified according to dichotomized demographic variables and tested for 
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moderation effects using Multi-Group SEM analysis. Moderation was determined 
through an examination of critical ratios for differences in path coefficients across 
models. For example, Multi-Group SEM analysis allows for a model to be tested for 
men and women at the same time and if any of the pathways are significantly 
different then these would appear as a critical ratio in excess of 1.96.  
Results 
Fifty-six percent of participants reported switching off appliances at the wall 
when not in use always or often in the four weeks following the initial survey was. 
Sixty-seven percent of participants reported shopping with reusable bags always or 
often in the four weeks following the initial survey.  
A generalized solution was initially calculated, which explained both of the 
behaviors adequately (Figure 1). There were some minor differences in the 
expression of the generalized model which are not included in Figure 1. For example, 
environmental altruism did not predict behavior directly in either model, while, 
identity predicted behavior directly in shopping with reusable bags only. Similarly, 
identity predicted intention for both switching off appliances when not in use, and 
shopping with reusable bags, while environmental altruism only predicted intention 
for shopping with reusable bags. Table 3 displays the standardized regression 
coefficients and proportions of variance accounted for, for each of the generalized 
models. For switching off appliances at the wall when not in use, the initial 
generalized model provided a good fit to the data and explained 44% of the variance 
in past behavior. For shopping with reusable bags, the initial generalized model 
provided a good fit to the data and explained 59% of the variance in past behavior.  
Models were stratified according to dichotomized measures of gender, age, 
income and education, and were tested for moderation effects using Multi-Group 
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SEM Analysis. An examination of critical ratios, for comparison of the path 
coefficients across models, revealed five moderation relationships across the two 
behaviors. Specifically, for switching off appliances when not in use, significantly 
different path relationships were identified for income. For shopping with reusable 
bags, significantly different path relationships were identified for all gender, age, 
income and education. A summary of the findings of the moderation analyses 
follows and a comparison of the fit indicators and percentage of variance explained 
for the generalized model versus the stratified models is provided in table 4.  
 
 
 
 
 
 
 
 
Figure 1. Generalized Model of Environmentally Friendly Behavior. 
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Table 2 
Bivariate Correlations and Reliability Co-Efficients of Predictor Variables for Switching off Appliances at the Wall and Shopping with 
Reusable Bags 
Variable 
Mean 
(SD) 
Intention Attitude 
Injunctive 
norm 
Descriptive 
norm 
Perceived 
behavioral 
control 
Green 
identity 
Environmental 
altruism 
Switching 
off 
Appliances 
Mean (SD)  3.95 (1.02) 6.10 (1.30) 3.49 (1.62) 2.44 (0.77) 5.86 (1.25) 3.80 (0.86) 4.36 (0.79) 3.57 (1.18) 
Intention 
4.16 
(1.09) 
-- .51*** .37*** .31*** .34*** .46*** .25*** .65*** 
Attitude 
6.37 
(1.15) 
.50*** (.84/.80) .25*** .14** .36*** .28** .19*** .31*** 
Injunctive 
norm 
3.49 
(1.62) 
.13** .10* (.72/.60) .33*** .28*** .18*** .10* .33*** 
Descriptive 
norm 
3.22 
(0.83) 
.33*** .26*** .11* (.48/.46) .12* .06 .04 .27*** 
Perceived 
behavioral 
control 
6.21 
(1.23) 
.27** .35*** .11* .14** (.65/.51) .20*** .17*** .29*** 
Green Identity  .43*** .21*** .18*** .14** .15** (.68) .45*** .36*** 
Environmental 
Altruism 
 .31*** .15** .10* .10 .22***  (.82) .15** 
Shopping with 
reusable bags 
.377 
(1.35) 
.75*** .39*** .31*** .32*** .28*** .46*** .24*** -- 
Note. Correlations for switching off appliances at the wall presented above diagonal.  Correlations for shopping with reusable bags 
presented below diagonal.  Reliability coefficients presented (Shopping with reusable bags/switching off appliances at the wall), with 
Cronbachs Alpha presented for three item scales and Pearsons Correlation coefficients presented for two item scales. *p < .05, **p < .01, ***p < 
.001 
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Table 8 
Regression Co-Efficients of for Switching off Appliances at the Wall and Shopping 
with Reusable Bags, Stratified by Demographics 
Variable Pair Switching off Appliances 
Shopping with Reusable 
Bags 
Behaviour R2 = .44 R2 =.59  
Int - Beh .58 .62 
Att - Beh -- -- 
IN - Beh .09 -- 
DN-Beh -- .08 
PBC - Beh .09 .08 
GID - Beh -- .17 
EAlt - Beh -- -- 
Intention R2 =.45 R2 =.43 
Att - Int .33 .40 
IN - Int .15 .08 
DN - Int .17 .15 
PBC - Int .10 -- 
GID - Int .03 .25 
EAlt - Int -- .11 
Attitude R2 =.10 R2 =.05 
GID - Att .25 .14 
EAlt - Att .10 .13 
Injunctive Norm R2 =.03 R2 =.07 
GID - IN .16 .26 
EAlt - IN -- -- 
Descriptive Norm R2 =0 R2 =.02 
GID - DN -- .13 
EAlt - DN -- -- 
Perceived Behavioural Control R2 =.06 R2 =.06 
GID - PBC .14 -- 
EAlt - PBC .13 .25 
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Moderation of Switching off Appliances at the Wall 
 For switching off appliances at the wall, significantly different path 
relationships were identified for income. For those on a lower income, the final 
model was a good fit to the data. Just three constructs, attitude, identity and intention, 
were included and these explained 58% of the variance in switching off appliances. 
In contrast, the model for those on a higher income was a closer match to the 
generalized model, using all constructs except for environmental altruism. Further, 
the model was a good fit to the data and explained 43% of the variance in switching 
off appliances at the wall. A comparison of the fit indicators and percentage of 
variance explained for the generalized model versus the stratified models is provided 
in table 4 (below).  
Shopping with Reusable Bags 
 For shopping with reusable bags, significantly different path relationships 
were identified for gender, age, income and education. For males, the final model 
was a good fit to the data. The model was simpler than the generalized model, 
explaining 67% of the variance in shopping with reusable bag. The simplified model 
for males excluded injunctive norms, perceived behavioral control and 
environmental altruism. For females, the model was a close match to the generalized 
model; although, it did not contain injunctive norms, and perceived behavioral 
control predicted behavior directly but did not predict intention. The model was a 
good fit to the data and explained 51% of variance.  
The model explaining shopping with reusable bags amongst younger people 
utilized all of the constructs from the generalized model, except for injunctive norms. 
Further, the model was a good fit to the data and explained 54% of variance. Both 
green identity and altruism contributed directly to the prediction of intention; 
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however, of the two augmenting variables, only identity contributed directly to 
behavior.  The model for older people also was a good fit to the data, predicting 66% 
of the variance in shopping with reusable bags. The model contained only four of the 
seven possible predictor variables: attitude, descriptive norm, identity and intention.   
For those on a lower income, the final model was a good fit to the data but 
contained only attitude, green identity, environmental altruism, and intention. The 
model explained 48% of the variance in shopping with reusable bags. In contrast, for 
those on a higher income, the model used all of the constructs, except injunctive 
norm; and, while identity predicted both intention and behavior directly, 
environmental altruism predicted only attitude and perceived behavioral control. The 
model was a good fit to the data and explained 62% of variance.  
The model explaining shopping with reusable bags amongst those with a 
lower education utilized all of the constructs from the generalized model. Further, the 
model was a good fit to the data and explained 52% of variance. Interestingly, for 
those on a lower income, environmental altruism predicted intention directly, while 
green identity predicted behavior directly.  The model for those holding a bachelor 
degree or higher was a good fit to the data, explaining 61% of variance, and included 
all of the constructs from the generalized model, with the exception of injunctive 
norm.  A comparison of the fit indicators and percentage of variance explained for 
the generalized model versus the stratified models is provided in table 4. Regression 
co-efficients for the stratified models, and proportions of variance accounted for, are 
presented in Table 5. 
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Table 4 
Comparison of Model Statistics for the Generalized Model and the Stratified Models 
for Switching off Appliances and Shopping with Reusable Bags 
Model Chi 
2 
(p) Parameters(df) CFI RMSEA R
2
 
Switching off 
Appliances  
14.88 (.062) 28 (8) .992 .044 .44  
          Lower Income .850 (.654) 8 (2) 1 0  .58 
          Higher Income 6.85 (.144) 24 (4) .995 .048 .43 
Shopping with 
Reusable Bags 
11.34 (.125) 29 (7) .996 .037 .59  
          Male 3.50 (.174) 13 (2) .995 .072 .68 
          Female 12.78 (.120) 20 (8) .991 .044 .51 
          Younger 13.65 (.058) 21 (7) .988 .059 .54 
          Older .004 (.949) 14 (1) 1 0 .66 
          Lower Income 2.19 (.533) 12 (3) 1 0  .48 
          Higher Income 12.14 (.145) 20 (8) .994 .041 .62 
          Lower 
Education 
9.74 (.372) 27 (9) .998 .024 .52 
          Higher 
Education 
12.66 (.179) 19 (9) .995 .037 .61 
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Table 5 
Regression Co-Efficients of for Switching off Appliances and Shopping with Reusable Bags, Stratified by Demographics 
 Switching off Appliances Shopping with Reusable Bags 
Variable Pair 
Low 
Income 
High 
Income 
Male Female Younger Older 
Lower 
Income 
Higher 
Income 
Lower 
Edu. 
Higher 
Edu 
Behaviour R2 =.58 R2 =.43 R2 
=.68 
R
2 
=.51 R2 =.54  R2 =.66 R2 =.48 R2 =.62  R2 =.52 R2=.61 
Int - Beh .76 .56 .72 .60 .62 .71 .43 .67 .60 .67 
Att - Beh -- -- -- -- -- -- .26 -- -- -- 
IN - Beh -- .10 -- -- -- -- -- -- -- -- 
DN-Beh -- -- -- -- -- .09 -- .10 .13 -- 
PBC - Beh -- .10 -- .10 .08 -- -- -- -- .10 
GID - Beh -- -- .17 .18 .17 .14 .17 .17 .19 .16 
EAlt - Beh -- -- -- -- -- -- -- -- -- -- 
Intention R2 =.55 R2 =.45 R
2 
=.46 
R
2 
=.38 R2 =.37  R2 =.51 R2 =.36 R2 =.43  R2 =.38 R
2 
=.44 
Att - Int .61 .30 .38 .42 .34 .56 .54 .34 .35 .42 
IN - Int -- .17 -- -- -- -- -- -- .16 -- 
DN - Int -- .20 .17 .16 .19 .13 -- .23 -- .19 
PBC - Int -- .10 -- -- -- -- -- .11 .19 -- 
GID - Int .26 .30 .34 .25 .28 .26 -- .35 -- .39 
EAlt - Int -- -- -- .13 .12 -- .19 -- .19 -- 
Attitude R2 =.14 R2 =.09 R
2 
=.09 
R
2 
=0 R2 =.03  R2 =.07 R2 =.18 R2 = .03 R2 =.12 R
2 
=.03 
GID - Att .37 .30 .27 .16 .17 .26 .42 -- .34 -- 
EAlt - Att -- -- -- -- -- -- -- .18 -- .18 
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Injunctive Norm R2 =0 R2 =.03 R2 =0 R2 =0 R2 =0  R2 =0 R2 =0 R2 =0  R2 =.19 R2 =0 
GID - IN -- .18 -- -- -- -- -- -- .44 -- 
EAlt - IN -- -- -- -- -- -- -- -- -- -- 
Descriptive Norm R2 =0 R2 =0 R
2 
=.08 
R
2 
=0 R2 =.02  R2 =.03 R2 =0 R2 =0  R2 =.04 R2 =0 
GID - DN -- -- .28 -- -- .18 -- -- .20 -- 
EAlt - DN -- -- -- -- .14 -- -- -- -- -- 
Perceived 
Behavioural 
Control 
R
2 
=0 R2 =.05 R2 =0 R2 =.04 R2 =.07  R2 =0 R2 =0 R2 =.09  R2 =.13 R2 =.04 
GID - PBC -- .23 -- -- -- -- -- -- .21 -- 
EAlt - PBC -- -- -- .21 .26 -- -- .30 .22 .19 
Behaviour (Beh), Intention (Int), Attitude (Att), Injunctive norm (IN), Descriptive norm (DN), Perceived behavioural control (PBC), Green Identity (GID), Environmental altruism 
(EAlt). 
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Discussion 
 This study is an extension of a parallel paper which proposed and tested a 
generalized model of environmentally friendly behavior. The model uses an extended 
TPB framework, with the aim to determine the common cognitions and motives of 
participants in relation to performing specific environmentally friendly behaviors. 
While the first paper used a mail based survey to test the generalized model for 
walking for transport and switching off lights when leaving a room, the current study 
has employed an internet survey to investigate switching off appliances at the wall 
when not in use and shopping with reusable bags. A generalized extended TPB 
model explained between 44% (switching off lights) and 59% (shopping with 
reusable bags) of the variance in behavior. The model aligned well with the 
traditional TPB model, with the proposed augmented model, and with the models for 
the previously investigated behaviors. 
In terms of the generalized model, attitude, injunctive norm, descriptive norm 
and perceived behavioral control consistently emerged as significant predictors of 
intention or behavior.  This lends support to the application of the TPB to the 
prediction of environmentally friendly behaviors. Essentially, people were more 
likely to form an intention and actively engage in environmentally friendly behavior 
if they had favorable attitudes towards the behavior and if they believed significant 
others perform the behavior. Further, people were more likely to form an intention if 
they felt they had personal control over whether or not they performed the behavior.  
As perceived behavioral control predicted both intention and actual behavior for the 
generalized switching off appliances model, and people often avoid switching off 
appliances because of the perceived inconvenience (Wilson et al., 2011) it is worth 
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considering that new houses be designed with power master switches in each room, 
maybe next to the light switch.  
In particular, the finding that descriptive norm predicted intention in both of 
the behaviors, and predicted behavior directly for shopping with reusable bags, 
validates the inclusion of this variable in the most recent version of the TPB 
(Lawrence & Saundry, 2008). The direct relationship, between descriptive norm and 
behavior, observed for shopping with reusable bags indicates that perceptions about 
what significant others do can influence behavior without conscious intention. It is 
important to note that this is not a study of causation and that the relationship 
between how we perceive others and behave ourselves is complex, with an iterative 
pattern over time of noticing others and then changing oneself, which changes ones' 
perception of others etc. Injunctive norms have long been the standard measure of 
norms utilized within the TPB; however, this research found that descriptive norms 
were a stronger predictor of intention to perform environmentally friendly behaviors. 
This is consistent with previous research (see Gage et al., 2008; Luber & McGeehin, 
2008). 
In regards to green identity and environmental altruism, which were 
introduced to augment the TPB, it was found that green identity predicted intention 
to switch off appliances and intention to shop with reusable bags, and directly 
predicted actual shopping with reusable bags. These relationships confirm previous 
research which suggests that the TPB would be a more complete model of behavior 
if it included a measure of identity (Nigbur et al., 2010). This finding also adds to the 
growing body of evidence which demonstrates that identity is an important construct 
determining environmentally friendly household behavior, in general (Castro et al., 
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2009; Fielding, McDonald et al., 2008; Fielding, Terry, et al., 2008; Nigbur et al., 
2010; Sparks & Shepherd, 1992).  
In contrast to the findings relating to identity, environmental altruism only 
directly predicted intention for shopping with reusable bags. For both of the 
examined behaviors, environmental altruism predicted attitude and perceived 
behavioral control.  In other words, feeling a sense of responsibility to look after the 
environment is related to a positive attitude towards the environment and to 
perceived control over one’s own environmental behaviors. Depending on the 
behavior under investigation, feeling a sense of responsibility to look after the 
environment may directly lead to an intention to perform specific environmental 
actions (i.e. shopping with reusable bags). This finding contrasts with previous 
studies which have found that altruism or personal moral norm directly influences 
recycling (Hopper & Nielsen, 1991) and participation in a green electricity program 
(Clark, Kotchen, & Moore, 2003). However, it is consistent with the findings of 
Karpiak and Baril (2008) who found that moral reasoning, or conscience, predicted a 
measure of environmental attitude (ecocentrism). It is also consistent with the 
suggestion by Fishbein and Ajzen (2010) that altruism tends to be a background 
factor, rather than a direct predictor of intention or behavior, within the TPB. Based 
on the finding that environmental altruism predicted intention to shop with reusable 
bags and, in the parallel mail based study, predicted intention to walk for transport 
amongst younger participants and intention to switch off lights amongst those with a 
bachelor degree or higher, there is evidence to suggest that Olsen, Sijtsema and Hall 
(2010) were correct in their suggestion that altruism is a necessary inclusion in the 
TPB when predicting environmentally friendly behaviour. 
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Moderation effects of demographics were also explored to provide insight 
into the generalizability of the theoretical models. A number of moderating 
relationships were identified across the two behaviors. For switching off appliances 
at the wall, income was found to moderate relationships within the model. Separate 
analyses revealed a simpler model, with greater predictive power, for those on a 
lower income. The simpler model included attitude, intention, behavior and green 
identity; while for those on a higher income, all constructs except environmental 
altruism were included.  
For shopping with reusable bags, gender, age, income, education all moderated 
relationships within the model. Separate models across each of these demographic 
factors revealed that the model provided greater predictability for males, older 
participants, those on a higher income and those with a bachelor degree or higher. 
Injunctive norm was not included in most of the models, with the exception of the 
model for those with lower levels of education. The model predicting shopping with 
reusable bags amongst those on a lower income was the simplest, consisting of only 
environmental altruism, green identity, attitude and intention. 
It is not surprising that there different patterns of moderation and variance 
accounted for between the predictive models, as the behaviors under investigation 
were very different from each other and each came with a unique set of constraints. 
For example, switching off appliances at the wall when not in use may require 
bending and stretching (e.g. reaching behind the television); while shopping with 
reusable bags requires individuals to plan ahead and remember to bring their bags on 
a shopping trip. An important consideration is that the core constructs included in the 
model did provide an explanation for each of the environmentally friendly behaviors, 
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both in this study and in the parallel study which investigated walking for transport 
and switching off lights when leaving a room 
Consistent with previous findings (Goldstein et al., 2008), descriptive norm 
predicted both switching off appliances and shopping with reusable bags, either 
independently or via intentions. This was true for the generalized models and across 
most of the stratified models, indicating that people are more likely to perform 
environmentally friendly behaviors if they are modeled by others. Of note, in the 
current study, descriptive norms tended to be more predictive of intention to perform 
a behavior than any other factor except attitude. The exception being that green 
identity was more predictive of intention to shop with reusable bags amongst those 
with higher income or higher education.  It has been demonstrated in previous 
research that interventions which focus on modeled behavior are effective (Neuringer 
& Oleson, 2010). Therefore, such interventions can, almost certainly, be utilized for 
many domains of environmentally friendly behavior. 
Study Strengths and Limitations   
Having a general model to explain a range of environmentally friendly 
behaviors would allow for the same types of interventions and targeted educational 
initiatives to be used across various domains of behavior. For example, if a local 
council environmental department wanted to encourage a reduction in plastic 
packaging waste, increase local purchasing and facilitate the transition from the use 
of incandescent light bulbs to compact fluorescents or LED lights, they could focus 
on strengthening peoples identity around these actions, emphasize the importance 
(altruism) and benefits (attitudes) of everyone working together for the benefit of the 
community, model ideal behavior (norms) and facilitate action (perceived control). 
Messages might include, ‘It takes all of us working together to create a better world 
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(environmental altruism), ‘When you buy your bananas from Jim down the road, you 
will get the freshest produce possible and, like Sandy here, you may just find your 
true love’ (attitude), or ’50,000 people in Brisbane have switched to energy efficient 
LED lighting. Call today for your free kit and join the movement’ (descriptive norm 
and perceived behavioral control).    
This study uses a well validated, theoretical approach for investigating 
environmentally friendly behaviors (i.e., switching off appliances at the wall and 
shopping with reusable bags). The behaviors are relatively dissimilar and it is worth 
noting that switching off appliances at the wall can bring tangible benefits to those 
who perform the behavior (i.e. saving money on the quarterly electricity bill); 
however, shopping with reusable bags requires people to purchase the bags and then 
to remember to bring the bags with them when they are shopping. Further, while 
shopping with reusable bags reduces harmful plastic waste (Moore, 2008), it is 
unlikely that individuals would see or recognize any benefits which may include 
preventing the death of local wildlife and reducing toxic buildup in the oceans 
(Moore, 2008).  
A further strength of the study is that it provides two approaches to 
understanding environmentally friendly behavior. First, the generalized model was 
predictive of both walking for transport and switching off lights in the parallel study 
and switching off appliances and shopping with reusable bags in the current study. 
As iterated above,  organizations who wish to apply theory to behavior change 
campaigns can potentially apply the generalized model to any number of 
environmentally friendly behaviors (for example, recycling, gardening, storing 
rainwater, drying clothes in the sun) and expect similar outcomes as they would if 
they designed more behavior specific interventions. In the current study, particularly 
 Chapter 9: Applying a Generalised Model of Environmentally Friendly Behaviour (Paper 4) 267 
267 
in regards to shopping with reusable bags, it was found that more parsimonious 
approaches may be relevant for specific demographic groups. Therefore, those 
seeking to design marketing programs or interventions might use the generalized 
model, as described above, or they might conduct specific research to explore 
moderation effects that apply to particular behaviors. 
The major limitation of this study was that the sample was almost certainly 
subject to self-selection bias. Despite this apparent bias, there was enough variability 
in the sample to identify clear models of behavior. In short, while the patterns of 
relationships differ, and there is some moderation effect from demographic factors, 
the evidence suggests that the core model is generalizable across populations and 
across behaviors. Future studies might do well to combine the advantages of using a 
representative sample with the convenience, cost effectiveness and low 
environmental impact of an internet based survey.  
Conclusion 
Based upon an extended Theory of Planned Behavior model, and extending on a 
parallel, mail based, study, this research has confirmed the roles of the core TPB 
constructs, including descriptive norm, and green identity and environmental 
altruism, in predicting environmentally friendly behavior.  It has been established 
that it is possible to account for a range of environmentally friendly behaviors within 
a single predictive model; but that depending on the behavior, there may be 
moderating effects across key demographic categories. Stratified models showed 
differences in predictive power, the numbers of predictors and the number of 
pathways between variables. For example, it was clear that belief about what 
important others are doing is important for predicting switching off appliances at the 
wall amongst those on a higher income, but is not important for those on a lower 
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income where attitude towards the behavior appears to play a greater role. Knowing 
that a generalized model can be used to adequately explain a wide range of 
behaviors, and that there are some moderation effects allows those who would design 
interventions, or educational initiatives, to choose between applying the generalized 
model or conducting market segmentation research and then more specifically 
targeting their efforts. By understanding cognitions and motives, and individual 
demographics, which underlie environmentally friendly behavior, we come a step 
closer to bringing about transformative change; so that just as Lowe (2005) 
suggested that “global environmental problems are the sum of all the little choices 
we make every day” (p. 107) global environmental solutions can also be created by 
the sum of our daily choices. 
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Chapter 10: Discussion 
Chapter 10: Discussion 
This discussion outlines the cumulative effect and practical implications of this 
thesis, including an overview of the strengths and limitations, and a number of 
recommendations for extending the research. The first section re-iterates the research 
problem, overarching objective and stated aims. The relationship between each of the 
stated aims, found in Chapter 1, and each of the published or prepared works is 
noted. The second section discusses the findings and outcomes in relation to the 
stated aims and highlights the links between the findings and previous research 
(Chapters 2 and 3). The third section presents the practical implications of the 
findings. The forth section provides an overview of the strengths and limitations of 
the research and the fifth section presents a number of recommendations for 
extending and improving upon the current research. The final section presents 
general conclusions about the findings and implications of the research and the 
knowledge claim of the thesis. 
10.1 RE-STATING THE OBJECTIVE AND RESEARCH AIMS 
There have been many improvements in the average standard of living and life 
expectancy since the industrial revolution, at least in economically developed nations 
(ABS, 2011; US Census Bureau, 2002; US Census Bureau, 2012). However, many of 
the developments in industry and science have contributed to degradation and 
pollution of the natural environment (Moore, 2008) and there is substantial evidence 
to suggest that natural weather cycles are now being affected by a build-up of 
greenhouse gasses in the atmosphere (climate change) (Garnaut, 2011). Further, 
human health is currently being impacted negatively by the same behaviours which 
are negatively impacting the environment (Moore, 2008). For example, the reduction 
in active transport is related to an increase in obesity and related diseases (James, 
2008) and the associated increase in car use is introducing more carbon, and other 
damaging gasses, into the atmosphere (van der Ploeg et al., 2008). While there is a 
clear need for top down, policy based interventions to quickly address human 
environmental impacts (Garnaut, 2011), there is also a need to engage individuals 
within communities (Leiserowitz & Fernandez, 2008); to help people to feel 
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empowered to change their behaviour. This project has aimed to illustrate and 
address, in a small way, this bottom-up approach to environmental behaviour change.  
The overarching objective, associated with this study, was to take a cross-
discipline and collaborative approach to reveal psychological mechanisms driving 
environmentally friendly behaviour. The research was built on a foundation of key 
processes, such as a thorough literature search, interviews with relevant stakeholders 
and an assessment of relevant theoretical approaches. It was decided to utilise the 
Theory of Planned Behaviour (TPB) in order to build a better understanding of the 
predictors of environmentally friendly behaviour amongst Brisbane residents and 
among populations in general. By exploring public conscientiousness about 
sustainable living and by highlighting pathways through which people can optimize 
their environmentally friendly behaviours, individuals and communities can gain the 
tools needed to develop a healthy and sustainable future. There was a particular 
interest in identifying those predictors that may lend themselves to public health 
promotion and community based intervention programs, i.e., a priority of the 
research was to answer real word problems and then to feedback findings to key 
stakeholders. 
The first aim associated with the objective was to take a cross-discipline and 
collaborative approach to research. There were two aspects to this aim. The first was 
to use theory from the discipline of psychology and methods from the discipline of 
public health. The second was to consult with the community and key stakeholders 
from the beginning of the research process and then to feed relevant findings back to 
those key stakeholders. This aim was addressed throughout the project. The first 
published paper included in this dissertation (Chapter 5) was a methods paper which 
described the cross-discipline and collaborative approach used. The following 
chapter (Chapter 6) consists of a report presented to Moreton Bay Regional Council 
(MBRC), which exemplifies the consultation and feedback process. The following 
chapter, a beliefs based published paper, was also presented to MBRC. 
The second aim was to explore and identify the TPB based salient beliefs 
which most strongly predict environmentally friendly behaviour. This exploration 
also included descriptive norms – which are new to the TPB but which are predictive 
of environmentally friendly behaviour. The report to MBRC and the following 
beliefs paper (Chapter 7) both reported the salient beliefs which were most strongly 
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associated with the four investigated environmentally friendly behaviours; which 
were, walking for transport, switching off lights when leaving a room, switching off 
appliances a the wall when not in use and shopping with reusable bags.  
The final aim was to build an augmented TPB based model to explain 
environmentally friendly behaviour. Addressing this aim involved first, developing a 
generalised model which might explain a range of environmentally friendly 
behaviours, second, comparing that model to behaviour specific models and, third, 
exploring whether the models differ according to key socio-demographic indicators. 
Chapters 8 and 9 consist of two papers, currently prepared for submission, which 
address this aim. The papers suggest and test a generalised model of environmentally 
friendly behaviour, which is based on the TPB and includes two additional variables, 
green identity and environmental altruism. The first paper (Chapter 8) is based on the 
mail survey and models walking for transport and switching off lights. The second 
paper (Chapter 9) is based on the internet survey and models switching off 
appliances and shopping with reusable bags. The four, behaviour specific models 
adhere to the proposed generalised model. Moderation effects were explored for key 
demographic factors and, where such effects were identified, stratified models were 
presented. 
10.2 HOW THE FINDINGS RELATE TO THE RESEARCH AIMS AND 
LITERATURE 
This section discusses the findings from this project, which are presented in 
four academic papers and one report, contained within this dissertation (Chapters 5 
through 9). The findings are discussed and critiqued in light of the stated aims and 
the links between the research findings, and previous research, are highlighted 
(Chapters 2 and 3). 
10.2.1 TAKING A CROSS-DISCIPLINE AND COLLABORATIVE APPROACH TO 
RESEARCH 
The first paper published for this PhD was entitled ‘Addressing Sustainable 
Living Using a Collaborative Approach and Multi-Disciplinary Techniques’ and it 
described the cross discipline and collaborative approach employed. A 30 minute 
presentation based on this paper was presented at the 2nd International Conference 
on Climate Change, Brisbane, 2010, and an electronic poster was presented at the 
International Congress on Applied Psychology, 2010, entitled, ‘Exploring predictors 
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of sustainable living using a cross-discipline, psycho-social approach’ which also 
described these methods. The paper and the associated presentations were based, in 
particular, upon the mail survey, rather than the internet survey, which was 
conducted later. However, both surveys were built upon the same cross-discipline, 
collaborative, foundation.  
Using Theory from the Discipline of Psychology and Methods from the 
Discipline of Public Health 
This project was cross-disciplinary, in so far as it employed methods from both 
public health and psychology. In particular, public health methods were used for the 
sampling, survey design and collaborative, intervention-focused, approach. 
Psychological theory was employed in order to facilitate the application of evidence 
based research methods.  
A number of public health researchers have called for climate change to be 
framed as a public health issue (Costello et al., 2009) and the Public Health 
Association of Australia has developed an ecologically sustainable human society 
policy (Public Health Association of Australia, 2011) which embraces the 
precautionary principle. The precautionary principle holds that where there is a threat 
to public health, precautionary measures should be taken to minimise any harm, even 
if evidence is still being gathered (Wingspread Conference on the Precautionary 
Principle, Jan. 1998). Further, the Public Health Association of Australia (2011) 
suggests that efforts towards greater sustainability should be introduced through 
consultative mechanisms.  
While the role of public health professionals is to inform, educate and 
empower people, as well as to mobilise communities and aid in the development of 
policies (American Public Health Association, 2012), Glanz and Bishop (2010) have 
pointed out that public health researchers and professionals can benefit by taking into 
consideration the evidence based, theoretical approach, which is more often 
employed within the discipline of psychology. Jeffrey (2003) highlighted the 
challenges of bringing together disparate methods in cross-discipline research. These 
challenges include: ambiguous use of terms, the use and acceptance of different 
conceptual and theoretical frameworks, and different outcome orientations. 
Certainly, some of these challenges were encountered in the current project. 
However, these were minimised as, in consideration of Jeffrey’s observations and 
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caveats, the cross-discipline and collaborative process in the current project was 
carefully planned and managed, such that specialists from each of the disciplines 
(public health and psychology) were consulted separately and at key stages of the 
survey development.  
The managed process, proposed by Jeffrey (2003) allowed for the benefits of 
cross-discipline research to be realised. These benefits include, first, stepping 
through the disparate understandings and establishing common meanings, for 
example, public health researchers tended to have a broader understanding of 
sustainability and were concerned about focusing discussion around specific 
environmentally friendly behaviour, whereas, psychology researchers are 
accustomed to focusing on individual entities (people and behaviours) and were less 
concerned with this issue. A second benefit as described by Jeffrey is greater utility 
of the research findings, which is the primary purpose of conducting cross-discipline 
research. 
At the commencement of this project, a number of possible theory based 
approaches were reviewed. These included Social Cognitive Theory, Protection 
Motivation Theory, the Health Belief Model, the Transtheoretical Model, Value-
Belief-Norm Theory and the Theory of Planned Behaviour. Based on the fact that it 
had a foundation in community consultation through elicitation studies, facilitated 
the identification of salient beliefs which could be targeted for intervention and 
allowed for the building of augmented theory based models for predicting behaviour, 
the TPB was selected for the current study. 
Consulting with Key Stakeholders from the Beginning of the Research 
Process and then Feeding Relevant Findings back to those Key 
Stakeholders 
This thesis used consultative mechanisms in a range of ways. First, qualitative 
elicitation studies were conducted in order to establish the salient beliefs held by 
members of the local community in regards to a number of environmentally friendly 
behaviours. As well as identifying salient beliefs, the elicitation studies were used to 
narrow down the particular behaviours which were appropriate for inclusion in the 
quantitative study. By way of example, one of the behaviours asked about in the first 
elicitation study was installing solar power. It became evident from the elicitation 
study that people who rent their homes or who are on a lower income do not consider 
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solar power as something that relates to them and so this was excluded as a target 
household behaviour.  
Engaging the community in the early stages of research through the elicitation 
of commonly held beliefs and attitudes can highlight benefits and barriers to change 
and can guide research so that the end results are relevant and practical (Fraser et al., 
2006). Examples where this process has been successful before include a 
hydropower project in Nepal (Agrawala et al., 2003), reducing desertification on 
Botswana (Fraser, Dougill, Mabee, Reed, & McAlpine, 2006) and the introduction of 
a tax on plastic shopping bags in Ireland (Convery et al., 2007). As with Jeffrey‘s 
observation around cross-discipline research (Jeffrey, 2003) and in keeping with the 
current research, Fraser et al. (2006) reiterated that collaborative processes must be 
carefully managed and should feed into a single source. 
Ebi and Semenza (2008) suggest that public health professionals should be 
promoting resilience by increased social capital, encouraging community based 
action and engaging stakeholders. Therefore, another way that the consultative 
process occurred was through the involvement of a range of key stakeholders. As 
outlined in the methods paper (Chapter 5), the expert panel was conducted on three 
fronts: expert researchers (academics), industry experts, and State and Local 
Government representatives.  
Six researchers with experience in applying the TPB and with an understanding 
of the social-psychological predictors of environmentally friendly behaviour were 
asked to comment on the survey content and methods. Responses included the 
introduction of new constructs and recommending alternative scales. This step 
helped to ensure the face validity and theoretical integrity of the survey. At the same 
time, consultants from major Australian energy providers and researchers in the field 
of active transport were consulted in regards to the appropriateness of the outcome 
measures employed and changes were made based on these consultations.  
Finally, representatives from State and Local Government were approached 
and asked to give feedback on the project. This process was particularly important as 
it was hoped that the research would produce results that would be practice and 
policy relevant. These Local and State Government representatives provided 
feedback and contributed content for the survey. Further, collaborative relationships 
were established so that a feedback loop could be established, allowing for the timely 
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application of findings. As a result of this process, MBRC contributed funding to the 
project so that its scope could be extended to include the council’s boundaries. In 
addition, MBRC requested a report outlining the results so that the findings could be 
utilised for community engagement activities. At around the same time as contact 
with key stakeholders was being established, a media release and subsequent article 
in the local newspaper, highlighting the project, resulted in two other local 
government organisations making contact and asking to be informed about the 
progress and results of the project. 
MBRC was presented with a report of findings (Chapter 6) and were later 
provided with the published ‘beliefs’ paper (Chapter 7). In addition to the central 
findings of the study, a number of other analyses were conducted purely to provide 
feedback to MBRC. MBRC was provided with additional information such as the 
numbers of people engaging in 20 additional specific environmentally friendly 
behaviours, engagement in environmental activism and regression analyses which 
showed the relationships between concern about climate change, environmental 
altruism and willingness to sacrifice, and a composite measure of environmentally 
friendly behaviour.  
Among the findings reported to MBRC was the fact that 53% of participants 
had participated in Earth Hour during the preceding year. Earth Hour is a grounded 
movement which was started in Sydney, Australia in 2007 and each year has gained 
support (Dwyer & Hasan, 2012). Forty five percent of the sample indicated support 
for a carbon emission’s trading scheme, which was not yet implemented in Australia 
at that time. At this time the scheme is newly implemented and still the subject of 
political debate and some scepticism amongst the public (Lo & Spash, 2012). Those 
living within the MBRC boundaries were more likely to make use of grey water, 
store and use rain water, donate or re-sell used clothing and switch off appliances at 
the wall, than were participants across the whole sample; which included much of the 
Greater Brisbane area. Responses to twenty of these household behaviour items were 
combined to form a composite measure of environmentally friendly behaviour. 
Regression analyses indicated that, amongst the whole sample, 7% of the variance in 
environmentally friendly behaviour could be attributed to scepticism about climate 
change; 22% of the variance was accounted for by a combination of concern about 
climate change, environmental altruism and willingness to sacrifice for the sake of 
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the environment. These regression analyses support previous research (Jansson et al., 
2010; Tobler et al., 2012; Semenza et al., 2008) and demonstrated that a range of 
personal and political factors influence environmentally friendly behaviour. 
Maiback et al. (2008) suggest that social marketing strategies should be 
designed with effective environmentally friendly behaviour change messages. They 
suggest that identifying which messages are more likely to impact behaviour is an 
important and emerging literature. The current study identified a range of beliefs, 
which can be targeted in such messages, and this aspect of the project is discussed 
below.  
10.2.2 EXPLORING AND IDENTIFYING THE TPB BASED SALIENT BELIEFS WHICH 
MOST STRONGLY PREDICT ENVIRONMENTALLY FRIENDLY BEHAVIOUR 
In response to the second aim, which was to explore and identify the TPB 
based salient beliefs which most strongly predict environmentally friendly behaviour, 
analyses were conducted and two bodies of work were published. One of those 
works was a report, which was presented to MBRC, as they contributed some 
funding to extend the scope of the sampling to include their council boundaries. The 
purpose of this report was to provide Council with a basic outline of the descriptive 
statistics for variables of interest, as well as a more thorough report of the beliefs 
associated with walking for transport and switching off lights. These findings were 
provided separately for participants residing in electorates included in the MBRC 
area and for all participants.  
Findings in the MBRC report were based on data from the mail survey and so 
only discussed two specific environmentally friendly behaviours, walking for 
transport and switching off lights when leaving a room. The second work was a 
research article, based upon a 30 minute paper presentation which was presented at 
the 4th Healthy Cities: Making Cities Liveable Conference, 2011, and was entitled 
‘Identifying the beliefs that predict environmentally friendly behaviour in the 
Brisbane area: a foundation for informed interventions’ (Chapter 7). This 
presentation and associated paper presented belief based findings from both the mail 
survey and the internet survey and therefore included all four behaviours examined, 
walking for transport, switching off lights, switching off appliances at the wall when 
not in use and shopping with reusable bags.  
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A number of beliefs which predict walking for transport, switching off lights 
when leaving a room, switching off appliances at the wall and shopping with 
reusable bags were identified. The traditional TPB based beliefs which were most 
strongly associated with walking for transport, or not, included perceived 
inconvenience, the belief that walking would relieve stress, the belief that one’s 
family would approve. Indeed, it is not surprising that perceived inconvenience was a 
strong predictor of people choosing not to walk for transport as the relative 
convenience of car travel is known to have contributed to current levels of inactivity 
and obesity (van der Ploeg et al., 2008). Further, in relation to the belief that walking 
will relieve stress, this is consistent with the research evidence (Duvall, 2011) and 
therefore, increasing awareness of this benefit could very likely increase the 
proportion of people who are prepared to sacrifice convenience for greater mental 
and emotional wellbeing. Similarly, based on the finding that perceived approval of 
family members was a significant predictor of walking for transport, there is an 
opportunity to capitalise on the use of normative messages in the media (e.g. 
Cialdini, 2003) and engage social support from family members. There were fewer 
beliefs identified in the walking for transport analyses which just considered 
participants from the MBRC area. The beliefs identified in this smaller sample 
included the perception about the amount of time it takes to walk, perceived 
convenience and the belief that walking would make you tired. Again, emphasising 
the benefits, such as stress reduction and improved health (Duvall, 2011), may 
counter the influence of convenience over mode of travel choice. Interestingly, 
protecting the environment was not a significant predictor of walking for transport. 
Whitmarsh (2009) pointed out that, very often, people who engage in 
environmentally friendly behaviour are motivated by factors other than a desire to 
protect the environment; e.g. for reasons of personal security or for saving money 
The traditional TPB based beliefs which were most strongly associated with 
switching off lights when leaving a room included: that it would be good for the 
environment, people feeling they would be less safe if they switched off lights, 
people believing that their family would think that they should switch off lights and 
if they were trying to save money. According to Whitmarsh (2009), it is important 
that the whole range of motives are identified and utilised in shaping behaviour 
change. Once again social norms were identified as important, specifically the 
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perceived approval of one’s family, which is consistent with Hoffman’s (1975) 
discussion around the role of the family in shaping altruistic behaviours. There were 
fewer beliefs identified in the switching off lights analyses which just considered 
participants from the MBRC area; however, the same three beliefs as those 
mentioned above were predictive.  
The traditional TPB based beliefs most strongly associated with switching off 
appliances at the wall included issues around convenience, expense, personal safety 
and protecting the environment. This is similar to the findings discussed above and 
indicates that very similar, or broad, message based interventions may be effective 
across multiple domains. For example, spreading the message that activities that help 
the planet (such as switching off appliances or walking for transport) also help you 
save money and that means more camping trips, days at the beach and fun with your 
family. Participants who switched off appliances were more likely to indicate that 
their family and electricity providers would approve of the behaviour. Control beliefs 
which discriminated switching off behaviour related to perceived convenience and a 
desire to save money. As with the walking behaviour and stress, the belief that 
switching off appliances can save money is supported (Rusk et al., 2011) and 
emphasising this benefit may serve to offset the perceived inconvenience which was 
also reported. In other words, if people are reminded that switching off their TV at 
the wall will save them money, they might be prepared to make the extra effort to 
bend and reach into a tight corner. 
The traditional TPB based beliefs most strongly associated with shopping with 
reusable bags included issues around convenience, expense and protecting the 
environment. In Queensland, currently, shoppers are required to buy their reusable 
shopping bags whereas there is, generally, no penalty for using the, store provided, 
plastic variety (Australian Conservation Foundation, 2007). This situation contrasts 
with that in South Australia (South Australian Government, 2012) and in Ireland 
(Convery et al., 2007) where government policy (South Australia) and a tax on 
plastic bags (Ireland) makes shopping with plastic bags less available, less affordable 
and less attractive. Participants in the current study who shopped with reusable bags 
were more likely to believe that their family would approve and that issues 
surrounding convenience, being reminded and expense would facilitate or impede 
their behaviour. The belief that family would approve of their environmentally 
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friendly behaviour was consistently predictive across all four behaviours and this 
finding has been tied to altruistic training in the home (Hoffman, 1975) and to the 
potential to influence behaviour through marketing normative messages and 
facilitating familial social support (Bandura, 1999). 
By identifying specific beliefs which predict behaviour, these beliefs can be 
targeted in community interventions and social marketing campaigns. For example, 
as one of the strongest predictors of walking for transport is around convenience, 
people may be more inclined to walk if it is made to seem more convenient. Social 
marketers, public health professionals, or any interested party might increase walking 
for transport by emphasising that people who walk do not need to find a car park or 
fill up their car with fuel as often, or that they can make use of new shower facilities 
at a particular destination. Another example, which relates to the finding that people 
who walk are more likely to believe that walking relieves stress, may be ‘Walking to 
work helps relieve stress, as well as improving your overall health and fitness!’ 
Messages such as this might be promoted on radio or might appear on council 
websites, local newspapers and on signs or noticeboards around a community.  
In addition to addressing the specific and individual behaviours examined, 
there are some commonalities which may be useful in encouraging environmentally 
friendly behaviour generally. Of note, family were important referents for all four 
behaviours, as were beliefs around the convenience of performing each of the 
examined behaviours. Therefore, exploiting normative referents (advertising showing 
a parent approving of recycling behaviour) or making particular behaviours more 
convenient (supplying recycling bins at work places) could encourage these 
behaviours. 
While many studies have employed the TPB to assess salient beliefs (Wilson & 
White, 2008; Hyde & White, 2007; Fielding et al., 2005), with the exception of 
Fielding et al. (2005), relatively few have directly explored the TPB based beliefs 
which predict environmentally friendly behaviours. This is unexpected as the TPB 
has certainly been employed to model environmentally friendly behaviour (Cheung 
et al., 1999; Fielding et al., 2005; Heath & Gifford, 2002) and a number of studies 
have identified beliefs which predict environmentally friendly behaviour outside of 
the TPB or a related theoretical framework (Whitmarsh, 2009). As expected, it would 
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appear that TPB belief based analyses are a suitable framework from which to 
explore environmentally friendly beliefs and to inform interventions. 
Importantly, this exploration also included descriptive norms – which are new 
to the TPB but which have been found to be predictive of environmentally friendly 
behaviour (Cialdini, 2003; Grankvist, & Biel, 2001). A particularly interesting 
finding at this juncture, was that descriptive norms (what we perceive important 
others are actually doing) were as predictive of behaviour as were injunctive norms 
(what we perceive important others would approve of). This lends support to recent 
changes to the TPB which incorporated descriptive norms in the overall measure of 
subjective norms (Fishbein & Ajzen, 2010). 
Including a Measure of Descriptive Norms 
Descriptive norms refer to the extent people believe important referents are 
actually performing a behaviour and a measures of descriptive norms were included 
in both the mail survey and the internet survey, across all four behaviours. Initially, 
this inclusion was based on evidence from the literature that descriptive norms were 
particularly important in influencing environmentally friendly behaviour (Cialdini, 
2003; Goldstein, Caildini, & Griskevicius, 2008; Grankviat & Beil, 2001). However, 
in addition to the evidence based motive for the inclusion of descriptive norms in this 
thesis, during the course of the research, the TPB was augmented by its original 
authors (Fishbein & Ajzen, 2010) to include descriptive norms.  
Findings from the current study (presented in Chapters 6 and 7) showed that 
participants who switched off lights often or very often were more likely to believe 
that their closest friend and their neighbours also switch off lights when leaving a 
room. Analyses which only considered participants from the MBRC area (Chapter 6) 
found that the perception that one’s neighbour is switching off lights is predictive of 
switching off lights but no relationship for the normative influence of a closest 
friend. Similarly, participants who walked for transport were significantly more 
likely to believe that their closest friend and their neighbour also walked for 
transport. However, where analyses only considered participants from the MBRC 
area, the perception that one’s closest friend walks for transport was predictive, 
where the perception that one’s neighbour walks for transport was not. The current 
research found that participants who switched off appliances at the wall tended to 
believe that their neighbours and closest friends also switch off appliances at the 
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wall. Participants also indicated that those who shopped with reusable bags were 
more likely to believe that their closest friend and their neighbours also shopped with 
reusable bags. The fact that descriptive norms were consistently predictive across the 
four behaviours complements previous research which has showed that descriptive 
normative messages can shape environmentally friendly behaviour (Goldstein et al., 
2008; Nolan et al., 2008; Schultz, 1999) 
Goldstein et al. (2008) used descriptive norm messages such as ‘The majority 
of guests who stayed at our hotel, do recycle their towels at least once’. They found 
that such messages were effective in increasing the percentage of hotel guests who 
reused their towels. Similarly, Schultz (1999) found that descriptive normative 
messages led to an increase in recycling and Nolan et al. (2008) found that 
descriptive normative messages led to an increase in general energy conservation 
behaviours. These same techniques could be utilised by local councils or any other 
group that wishes to facilitate environmental behaviour change. For example, the 
message ‘Eighty percent of people in your neighbourhood switch off lights when 
they are leaving a room’ would likely be effective in encouraging people to switch 
off lights. An important caveat is, however, that this message should be true 
(Goldstein et al., 2008). 
One interesting implication of incorporating descriptive norms into the TPB is 
that it might increase the ability of the model to predict unplanned behaviour, which 
has been a weakness of the TPB (Fishbein & Ajzen, 2010). Ohtomo and Hirose 
(2007) explored the difference between intentional and spontaneous environmentally 
friendly behaviour amongst Japanese university students. They found that descriptive 
norms, along with prototypes, were predictive of unplanned behaviour, over planned 
behaviour. Therefore, including descriptive norms in the model could theoretically 
increase the range of behaviours which could otherwise be explained. Further, there 
is some evidence to suggest that descriptive norms may be more predictive and 
important for environmentally friendly behaviour than are injunctive norms (Nighur, 
Lyons, & Uzzell, 2010). Finally, as descriptive norms were predictive across all of 
the current target behaviours, and have been found to be predictive of other, 
unrelated environmentally friendly behaviours (such as hanging up towels for reuse), 
there is reason to believe that descriptive norms would contribute significantly to a 
general model predicting environmentally friendly behaviour. 
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10.2.3 BUILDING AN AUGMENTED TPB BASED MODEL TO EXPLAIN 
ENVIRONMENTALLY FRIENDLY BEHAVIOUR 
In response to the third aim, which was to build an augmented TPB based 
model to explain environmentally responsible behaviours, two papers have been 
written and prepared for submission for peer review. The papers, which make up 
Chapters 8 and 9 of this dissertation, first present a generalised model of 
environmentally friendly behaviour and then successfully apply that model to four 
specific behaviours. The advantage of a generalised model is that it can be applied to 
and tested on a range of environmentally friendly behaviours, while the advantage of 
the behaviour specific models is that they eliminate redundant constructs and are 
therefore more parsimonious. 
All of the models included in Chapters 8 and 9 are based on the TPB. Conner 
and Armitage (1998) have pointed out that, while there is strong meta-analytic 
support for the TPB, augmenting the model with additional variables can increase the 
percentage of explained variability. Gifford et al. (2011) have further suggested that, 
when used alone, the TPB does not contain enough constructs to adequately explain 
environmentally friendly behaviour. The current study introduced two additional 
variables in an attempt to augment the predictive ability of the TPB for 
environmentally friendly behaviours. Inclusion was based on evidence of a role in 
directly predicting environmentally friendly behaviour. These variables were 
environmental altruism (which can be equated with personal norms) and green 
identity. The generalised model, described below, incorporated these additional 
constructs. 
Developing a Generalised Model Which Might Explain a Range of 
Environmentally Friendly Behaviours 
Based on data from four behaviours from both the mail survey and the internet 
based survey, a generalised model predicting environmentally friendly behaviour, 
was proposed. The model included all of the standard TPB constructs, including 
descriptive norm. For the purposes of modelling environmentally friendly behaviour, 
the, indirect, belief based, descriptive norm items were combined to make a 
composite measure. This is not the standard way of asking about TPB based 
subjective norms and it is not usual to include belief based norms in both the belief 
based analyses and in modelling analyses, alongside attitude and perceived 
behavioural control (Fishbein & Ajzen, 2010). However, as no direct TPB measure 
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was included for this construct, the indirect descriptive norm belief based items were 
used to create a composite measure of subjective descriptive norm. It is also worth 
noting a limitation incurred in this method; that is, the two descriptive norm items for 
walking for transport only correlated at .19. The items were nevertheless combined 
into a scale. This correlation would generally be considered too low to justify the 
items being called a scale; however, there was a need for consistency in 
measurement across the four behaviours. The low correlation would generally 
attenuate any bivariate relationship which might exist (Shadish, Cook & Campbell, 
2002) and therefore, it is notable that a relationship between descriptive norms and 
intention to walk for transport was still present. The additional variables, 
environmental altruism and green identity, both contributed significantly to the 
generalised model of environmentally friendly behaviour. 
A number of previous researchers have attempted to model the predictors of 
environmentally friendly behaviour (Gifford et al., 2011; Lindsay & Strathman, 
1997; Oreg & Katz-Gerro, 2006). For example, Lindsay and Strathman (1997) 
applied an extended the Health Belief Model to understanding recycling behaviour. 
The additional constructs introduced were norms, knowledge and a consideration of 
future consequences. However, when comparing the traditional model to the 
augmented model, perceived barriers (a key construct in the Health Belief Model) 
were the only consistently significant construct. In the current study, all of the 
original TPB constructs were included in the generalised model.  
Oreg and Katz-Gerro (2006) constructed a model of environmentally friendly 
behaviour based on a combination of Value-Belief-Norm Theory and the TPB. The 
model included behavioural willingness, perceived threat and environmental concern 
and reliably predicted environmentally friendly behaviour, such as recycling and 
avoiding car use, across the countries included in the ISSP, together and separately 
for individual countries. While other evidence has demonstrated that the Value-
Belief-Norm Theory is not as predictive as the Theory of Planned Behaviour for 
environmental behaviours (Gifford et al., 2011; Raymond et al., 2011) Oreg and 
Katz-Gerro recommended that values, should not be excluded from studies which are 
aiming to predict or explain environmentally friendly behaviour. Values, in the form 
of environmental altruism, were included in the current study. 
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Along with environmental altruism, Whitmarsh (2009) has pointed out that 
identity is strongly related to conservation behaviour. For example, Kiesling and 
Manning (2010) found that identity as a green gardener significantly predicted 
ecological gardening. Herter et al. (2011) showed that having a stronger green 
identity activated the motivation to comply with collective norms and Social identity 
theory has successfully been used to augment the TPB (Fielding, McDonald et al., 
2008). Castro et al. (2009) used a TPB based model, augmented with ecological self-
identity to predict recycling. They found that, while behavioural intention from the 
TPB only predicted recycling amongst those who were more ambivalent (less likely 
to recycle), ecological self-identity predicted recycling behaviour regardless of how 
ambivalent participants were about recycling metal.  
Finally, Nigbur, Lyons and Uzzell (2010) have previously explored the 
addition of both personal norms (equivalent to environmental altruism as used in this 
thesis) and self-identity to a TPB model, which included descriptive norms. The 
behaviour they were investigating was recycling. Their findings were similar to those 
from the current study. They found that personal norms (conscience driven) and 
descriptive norms predicted behaviour where injunctive norms did not, and they 
found that social identity was a significant and independent predictor of behaviour. 
Much of the previous research employing a social identity construct was specifically 
looking at recycling as outcome behaviour. The current research confirms that social 
identity has an important place in a TPB based model which seeks to predict 
environmentally friendly behaviour, generally.  
Comparing the Generalised Model to Behaviour Specific Models 
As described above, the proposed generalised model of environmentally 
friendly behaviour was tested across four specific behaviours. These models were 
built on a foundation of the TPB and predicted between 22% and 59% of the 
variance in the environmentally friendly behaviours under investigation. Green 
identity predicted behaviour directly for switching off lights and shopping with 
reusable bags. Green identity predicted intention directly for switching off appliances 
at the wall and for shopping with reusable bags. Environmental altruism did not 
independently predict any of the four investigated environmentally friendly 
behaviours directly; however, it did predict intention to shop with reusable bags. This 
suggests that both green identity and environmental altruism may contribute to a 
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generalised model of environmentally friendly behaviour, but that green identity 
would be more likely to contribute across various behaviours.  
For the TPB constructs, attitude, injunctive norm, descriptive norm and 
perceived behavioural control, all emerged as significant predictor variables. This 
lends support to the application of the TPB in the current study. Essentially, people 
were more likely to form an intention and actively engage in environmentally 
friendly behaviour if they had favourable attitudes towards the behaviour, if they 
believed significant others approve of the behaviour, if they believe significant others 
perform the behaviour, and if they feel they have volitional control over participation 
in the behaviour. As with the belief-based analyses, the finding that descriptive 
norms predicted intention, across three of the four behaviours, and predicted 
behaviour directly in two of three possible models validates the inclusion of this 
variable in the most recent version of the TPB.  
The finding that descriptive norm predicted environmentally friendly 
behaviour, either independently or via intentions, indicates that people are more 
likely to perform those behaviours which are modeled by significant others, rather 
than simply perform behaviours which they perceive are approved of (injunctive 
norms). It has certainly been demonstrated in the past that interventions which focus 
on modeled behaviour are effective (Hans-Joachim, 2004) and, based upon past 
evidence, as well as the evidence presented in this research, it would be of value to 
encourage appropriate modeling of environmentally friendly behaviour from parents, 
teachers, public figures etc.; especially considering that conscience based behaviours 
can be effectively modeled and that people often do not see any external reward for 
their environmentally friendly behaviour (Uzzell, 2000; Corbett, 2005). By way of 
example, parents are ideally positioned to model recycling, switching off lights and 
appliances, shopping with reusable bags, walking for transport and limiting the use 
of harmful household chemicals. Likewise, public figures, such as television 
personalities or politicians can be seen to be engaging in these same behaviours 
(through the use of the media). 
 Exploring Whether the, Behaviour Specific, Models Differ According to Key 
Socio-Demographic Indicators. 
Socio-demographic factors are known to influence engagement with 
environmentally friendly behaviour (D’Souza et al., 2007). Therefore, there was a 
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possibility that the generalised model proposed would not be generalizable across 
populations. The third task for the third aim of this thesis was to explore whether the 
behaviour specific models differ according to key socio-demographic factors. 
Moderating relationships were found for each of the four behaviours. For walking for 
transport, sex and age, but not income or education, were found to moderate 
relationships within the model. Separate stratified analyses revealed models which 
were more predictive for younger people and for females. Further, the model 
predicting walking for transport amongst males did not contain green identity or 
injunctive norm, indicating that these factors do not tend to influence males decisions 
to walk for transport; rather, males tended to be influenced by their attitudes towards 
walking for transport, what they believed significant others were doing and their 
perceived control over walking for transport and. Environmental altruism predicted 
attitude only.  
For switching off lights, education, but not gender, age or income moderated 
relationships within the model. Separate stratified models revealed slightly higher 
predictive power for those with a higher level of education. Neither of the models for 
education contained injunctive norm; which is interesting as injunctive norm was a 
significant aspect of the model when the whole sample is considered. Therefore, it 
may be that the smaller sample sizes resulted in injunctive norm nolonger being a 
significant aspect of the model. For both models, green identity predicted behavior 
directly; while environmental altruism predicted intention to switch off lights 
amongst those with a higher education only. For switching off appliances at the wall, 
income, but not gender, age or education moderated relationships within the model. 
Separate stratified models revealed a simpler model for those on a lower income.  
The simpler model had greater predictive power and included attitude, intention, 
behaviour and green identity. For those on a higher income, all constructs, except 
environmental altruism, were included in the model. 
For shopping with reusable bags, gender, age, income and education all 
moderated relationships within the model. Separate models across each of these 
demographic factors revealed that the model provided greater predictability for 
males, for older participants, for those on a higher income and for those with a 
bachelor degree or higher. Injunctive norm was only found in the model predicting 
shopping with reusable bags amongst those with lower levels of education. The 
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model predicting shopping with reusable bags amongst those on a lower income was 
relatively simple, consisting of environmental altruism, green identity, attitude and 
intention. 
Gender, age, income and education each moderated relationships for two of the 
behaviours, indicating that each is important, but that their influence differs 
according to the behaviour under investigation. It was expected that there would be 
variation between the predictive models, as the behaviours under investigation were 
unique and came with a unique set of constraints. For example, switching off lights, 
when leaving a room, is very easy and is known to be highly habitual. On the other 
hand, walking for transport may be associated with environmental factors, such as 
car ownership and street connectivity (Turrell et al., in press), as well as with psycho-
social factors. What is perhaps surprising is that greater variability was not found 
between the models; or, in other words, it is encouraging that the generalised models 
held for most of the behaviours, across socio-demographic strata. Further, the 
explanatory power of most of the models was relatively high, with the exception of 
switching off lights (which is known to be strongly habitual). Because the proposed 
generalised model adapted to such dis-similar behaviours as walking for transport 
and shopping with reusable bags, it is likely that such a model would generalize 
further; for example, to recycling, to reducing the use of plastic packaging and to 
reducing the use of toxic cleaning products.  
10.2.4 WERE THE AIMS MET?  
As described above, each of the core, stated, research aims for this project have 
been addressed and responded to. Taking a step backwards, the fundamental 
objective of this research project was take a cross-discipline and collaborative 
approach to reveal psychological mechanisms driving environmentally friendly 
behaviour. The title of this thesis is Exploring Environmental altruism: the 
Association between a Sense of Responsibility for the Environment and 
Environmentally Pro-Active and Health Enhancing Behaviours. In looking at the title 
of this thesis and the stated fundamental objective, it seems requisite to verify 
whether both of these broader objectives have been met. Indeed, arguably, both have 
been met by the production of the SEM paper entitled “Building a Parsimonious 
Model to Predict Environmentally Friendly Behaviour” which provides a generalised 
model of environmentally friendly behaviour, as well as behaviour specific models, 
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including environmental altruism as a predictor variable. The variables under 
consideration were not all directly health enhancing; although, walking for transport 
certainly is a health enhancing behaviour. Further, as has been emphasised 
throughout this document, there are numerous downstream health benefits associated 
with fostering a healthy environment. In short, both the general purposes of this 
research, either as expressed in the fundamental objective statement or as expressed 
in the title of the dissertation, and the specific aims have been met. 
10.3 CONTRIBUTION TO THE FIELD AND PRACTICAL IMPLICATIONS 
This research has made a significant contribution to the field and there are a 
number of practical implications to be considered. Consistent with the stated aims, 
the research employed a cross-disciplinary and collaborative approach, and was 
grounded in community engagement. Fraser et al (2006) concluded that the process 
of community engagement empowers communities towards positive action, and it is 
anticipated that the practical knowledge gained from the current research will 
facilitate such action. Psychological theory was combined with Public Health 
methods and various key stakeholders were consulted prior to data collection and 
along the way. This methodology has resulted in research that has been fed directly 
back to interested local government departments, which has been designed to answer 
specific questions posed by key stakeholders, and which has aimed to meet the real 
needs of the community.  
A number of beliefs have been identified, which are associated with more 
environmentally friendly behaviour and which can be targeted for community based 
interventions. These have been described above. However, in summary, for three of 
the four behaviours, the belief that a particular behaviour would be good for the 
environment was predictive of engaging in the behaviour and therefore, this benefit 
would likely be effective and appropriate if included in social marketing efforts. For 
example, ‘Saving the planet is easy. Switch off unused appliances and say no to 
over-packaging. Together we can make a difference’. However, other beliefs, which 
were not necessarily linked to environmental benefits, were also predictive. For 
example, the normative belief that family would approve of the behaviour was 
consistently predictive across all four behaviours, indicating that perceived familial 
approval may be important for a range of environmentally friendly actions. 
Interestingly, this specific belief has not been studied in previous research such as 
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Nolan et al.’s (2008) research which did not include injunctive norms at all but 
proposed that normative social influence is under detected and Nigbur et al.’s (2010) 
research which used an extended TPB based model to explored kerbside recycling 
and asked about injunctive normative influence from friends and peers but not 
family.  
Perceived approval from family was the only injunctive normative belief which 
was predictive in three of the four behaviours, with the exception being perceived 
approval of electric companies for switching off appliances (which is clearly 
behaviour specific). Nigbur et al. (2010) found that injunctive norms predicted 
personal norms, which are conceptualised as environmental altruism in the current 
study and, indeed, a positive correlation was found between injunctive norms and 
environmental altruism, which, it has been established, is strongly influenced by the 
family (Hoffman, 1975). That only one type of injunctive normative belief was 
predictive contrasts with the findings relating to descriptive norms, which showed 
more consistent and general predictive power. Still, the finding that approval of 
family members is important can be used in multiple ways. First, parents can be 
reminded and encouraged to express their approval of environmentally friendly 
behaviours and advertisements can portray situations where families are approving of 
environmentally friendly behaviours. While this may be applicable for all types of 
individual or household level behaviours, it may be particularly relevant for 
behaviours which are both environmentally friendly and directly health enhancing, 
such as walking for transport. 
As has been described above, now that the salient beliefs which significantly 
predict environmentally friendly behaviour have been identified, these beliefs can be 
incorporated into social marketing messages, such as those developed by Nolan et al. 
(2008) to encourage energy conservation measures. These messages can be 
employed by clinicians, researchers, public health officers and governments. By way 
of example, a local radio station could report ‘Tom and Kate Live in Caboolture. Just 
like many of their neighbours, Tom and Kate remember to bring their green bags 
with them when they go shopping. They know that just shopping with reusable bags 
can save our native animals and protect our waterways.’ Or ‘Sixty percent of people 
living in the Moreton Bay Region gather their problem waste and take it to recycling 
centres. Our local recycling centre can be found on Old Gympie Road at Dakabin. 
 Chapter 10: Discussion 295 
295 
We look forward to seeing you there soon’. While two examples have been given 
above, these examples are not exhaustive. Clinicians, who work with individuals can 
use techniques such as motivational interviewing (Bunton et al., 2000) to help clients 
identify and articulate benefits to change and brainstorm ways to overcome barriers 
(such as costs and or inconvenience).   
Motivational interviewing has been found to be an effective behaviour change 
intervention across a range of behaviours (Bunton et al., 2000) and while current 
environmental challenges are too big to warrant one on one interventions across the 
whole population, it is possible that lessons could be learned from this method and 
adapted. Researchers can test the impact of normative messages, such as injunctive 
normative messages around approval from family, or descriptive normative messages 
around the degree to which friends or neighbours are engaging in environmentally 
friendly behaviour. Such messages have been tested in the past and found to be 
effective (Goldstein et al., 2008); however, this research is still relatively new, 
particularly as it relates to environmentally friendly behaviour (Goldstein et al., 
2008). Researchers could also test and compare the relative impact of messages that 
are shaped around influencing perceived convenience, perceived cost, or perceived 
impact on the environment, as the current research has confirmed the suggestion by 
Whitmarsh (2009) that environmental motives may not be the primary reason that 
people engage in many environmentally friendly behaviours and targeting non-
environmental motives may ultimately be more productive.  
Public Health officers can use the findings to engage communities and for 
social marketing. One of the roles of public health is facilitating and guiding 
community based action (American Public Health Association, 2012) and the 
grounded nature of this research means that belief based findings are directly linked 
to the current state of community sentiment. Therefore, communities who are 
engaged with the findings may be more likely to embrace and actively campaign for 
changes (for example, see Convrey et al., 2007). Public health officers are also 
engaged in social marketing and are well placed to design messages which will be in 
the public eye and can have a wide and significant effect on behaviour (Maibach, 
Roser-Renouf et al., 2008). One example of a successful environmental message 
based campaign was designed to protect blue crabs in Chesapeake Bay, Maryland, 
US (Kotler & Lee, 2008). Signs around the bay contained messages such as ‘The 
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lunch you save could be your own’ and ‘Protect the crabcake population’. The 
beliefs identified in the current study could be shaped into messages such as 
‘Walking to work can make you feel great and it’s cheaper than visiting a therapist’ 
or ‘You won’t be here in 500 years but that plastic bag you’re reaching for will be’ or 
‘Yes mum, I am switching off the microwave’.  
Local, State, and Federal Government organisations are also in a position to 
engage communities and conduct social marketing campaigns. These Government 
organisations can utilise the same techniques as those described above for public 
health officers. It is important that this information is disseminated to local 
governments effectively, as Maibach, Chadwick et al. (2008) have demonstrated that 
a lack of knowledge about how to go about facilitating change may be preventing 
action at the Local Government level. Therefore, it is a particular strength of the 
current research that findings were directly communicated to local government 
environmental officers. 
Now that a generalised model of behaviour has been established, it is likely 
that the constructs included can be used to predict a large number of environmentally 
friendly behaviours and it would be possible to target these constructs directly in 
interventions (for example, by highlighting advantages, reducing barriers or 
reinforcing norms). From a theoretical perspective, it is important to note that 
descriptive norms were considerably more predictive of environmentally friendly 
behaviour than injunctive norms. This is consistent with previous research (Cialdini, 
2003; Grankvist, & Biel, 2001; Nolan et al., 2008) and future research which 
employs the TPB to model environmentally friendly behaviour should use 
descriptive norms over injunctive norms for the subjective norm measure included in 
the model, particularly if environmental altruism is also included in such models. 
Researchers can make use of these models by testing and applying them, but can also 
contribute to refining the models, for example, by including a direct measure of 
descriptive norms, which was not included in the current research. 
By exploring the moderating effects of socio-demographic strata on the models 
predicting environmentally friendly behaviour, it was established that some 
moderating relationships do exist. Those wishing to implement interventions or 
educational initiatives would do well to explore these moderating relationships, 
particularly if particular sub populations are being targeted. For example, if those 
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designing an intervention wished to increase the numbers of men who shopped with 
reusable bags, they would be most likely to succeed if they focused on increasing 
their green identity and improving attitudes. This might involve reinforcing ideas that 
it is good to identify as someone who cares about the environment and that shopping 
with reusable bags is a good thing to do. While some studies have aimed to change 
attitudes towards particular behaviours (Fishbein & Ajzen, 2010), no research was 
identified which aimed to manipulate the degree of experienced green identity. As 
green identity is an important predictor of environmentally friendly behaviour, this 
represents a potential focus of future research. 
Another implication of the current research findings is that environmentally 
friendly behaviour can be influenced and changed without the necessity to engage in 
the current debate around climate change and climate scepticism. While researchers 
generally agree that there is clear and compelling evidence that climate change is a 
threat to environments (Garnaut, 2011; IPCC, 2007) and to human health (Costello et 
al., 2009), and that climate change is, at least to some degree, a direct result of 
human activity (Garnaut, 2011; IPCC, 2007), the effort to foster a balanced coverage 
of opinions in the media has led to confusion about the issues and frustration among 
the general public (Doran & Zimmerman, 2009). The current findings, however, 
indicate that people are just as likely to be motivated by financial incentives, 
convenience and beliefs about what significant others are doing as they are to be 
motivated by a desire to mitigate climate change. The broad and directly measured 
TPB constructs such as attitudes, social norms and perceived control, are also 
predictive. However, the debate and issues around climate change are very likely still 
important, at least to some degree, as environmental altruism, identifying as ‘green’ 
and being willing to sacrifice for the sake of the environment are also important 
predictors of environmentally friendly behaviour and these constructs are likely to be 
influenced by the degree to which people question the science of anthropogenic 
climate change (Cleveland et al., 2005). 
10.4 STRENGTHS AND LIMITATIONS 
There were a number of strengths associated with this research. These included 
the combination of sound psychological theory with public health methodology, the 
collaborative approach used to design the research and feed the results back to local 
councils and the use of mixed methods with large samples. Firstly, there is increasing 
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demand for cross-discipline research, as complicated issues require urgent attention, 
often, no one discipline is best placed to provide solutions (Gifford et al., 2011). It is 
now widely recognised that a multi-level, psycho social, approach to research and 
social change is necessary (Gifford et al., 2011). This research employed proven 
psychological theory – the TPB – with established public health survey methods; 
namely, a large, representative, population based survey. This is significant as, 
increasingly, psychologists and public health professionals are calling for evidence 
based interventions (Brownson, Baker, Left, Gillespie, & True, 2011) and, while the 
discipline of psychology is very good at individual behaviour change, the current 
environmental situation calls for large scale, population based, behaviour change 
interventions (IPCC,2007). 
As well as taking strengths from two health disciplines, a collaborative 
approach was also utilised, such that important stakeholders were consulted during 
all stages of the research. In particular, during the survey design, environmental 
researchers, energy supply companies and local and state government officials were 
all consulted and invited to contribute to the content. It was through this process that 
MBRC opted to contribute extra funding to the project so it could be extended to 
include their council boundaries. As part of this arrangement they were provided 
with a summary report of findings from the mail survey (Chapter 6) as well as a copy 
of the belief based paper (Chapter 7) so that findings could be used in social 
marketing and interventions. Consistent with their areas of interest, and in addition to 
belief based analyses, councils were provided with information such as levels of 
participation in environmental activism, levels of participation in a wide range of 
environmentally friendly behaviours, and preference for different types of 
environmental action (government legislation, a carbon emissions trading scheme, 
radical restructuring of society, communities working together or personal lifestyle 
changes).   In addition to state and local government officers having input into the 
content of the surveys and being provided with relevant findings, a methods paper 
was published (Chapter 5) which described the cross-discipline and collaborative 
approach employed in this thesis. Therefore, this approach can serve as a model for 
future studies. 
A third strength of this research was the use of multiple methods, i.e. 
qualitative pilot studies and both a mail based survey and an internet based survey, 
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both of which had generous sample sizes. The initial plan had been to just conduct a 
mail survey; however, there were two challenges with this. Firstly, TPB based 
surveys tend to be very large and it was not practical to burden participants with 
items asking about more than two specific behaviours. Secondly, many participants 
from the mail survey phoned or wrote letters to complain about the hypocrisy of 
conducting environmental research that used so much paper and energy (via the 
postal service). Also, there is no denying that this type of research is very expensive, 
as the entire budget for the project was quickly exhausted. Once these data were 
collected, it was decided to adapt the survey for the internet. Two new behaviours 
would be included and people would be invited to participate through email lists, 
opt-in sheets provided at eco-fairs and through word of mouth. While there was some 
inherent bias in this process, it was virtually free to conduct and allowed for a much 
broader look at environmentally friendly behaviours. 
By stratifying the behaviour specific models by key socio-demographic factors, 
the robustness of the models was explored. Further, public health professionals are 
particularly interested in epidemiology or the spread of health related behaviours 
according to socio-demographic strata. This analysis lends strength to the cross-
discipline nature of the thesis and provides valuable insights into the multi-levels of 
influence on environmentally friendly and health enhancing behaviour. While some 
socio-demographic effects were found for the models, the proposed generalised 
model held for all of the behaviours across most demographic analyses and, with the 
exception that there was low prediction of variance for switching off lights, there is 
evidence to suggest that utilising the general model across a range of behaviours and 
demographic strata would be efficacious. The main differences observed in the 
stratified models was either a difference in the number of predictors which remained 
in the model or a difference in the percentage of variance accounted for. Still, for 
three of the four behaviours, percentage of variance accounted for remained 
moderate to high across all models. 
There were three particular limitations associated with this thesis. Firstly, in the 
mail based survey, it was initially intended that the outcome variable for walking for 
transport be assessed through a follow up survey. Unfortunately, there was a printing 
error and the follow-up survey data could not be utilised for the structural equation 
modelling analyses (Chapter 8). This meant that the outcome variable used for 
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walking for transport was actually behavioural intention. This use of intention to 
perform a behaviour is not uncommon in TPB based studies (Fishbein & Ajzen, 
2010), in part because of the costs and logistics involved in follow up studies; 
however, this is also not ideal. The second limitation is that, for the internet survey, 
participants were able to self-select. A review of the participant demographics 
highlights that these self-selected individuals tended to be younger, better educated 
and to have higher incomes, compared to participants in the mail based survey. 
Although the SEM modelling may not have been effected by this, there is evidence 
to suggest that demographics do play a part in determining environmentally friendly 
behaviour (See Chapters 8 and 9). Further, when making assertions, particularly in 
regards to the salient beliefs which predict behaviour, it is necessary to keep these 
potential biases in mind.  
A final methodological limitation was that no direct measure of descriptive 
norms was included in the current study. The reason for this was that, at the time the 
survey was developed, descriptive norms were not included in the standard TPB 
model (Fishbein & Ajzen, 2010). However, future studies should take this addition 
into consideration, particularly considering the evidence provided by this research, 
that descriptive norms may be at least as predictive of environmentally friendly 
behaviour as are injunctive norms. It is also worth noting that there are a number of 
limitations intrinsic to TPB based research.  
Firstly, anything less than perfect reliability within scale measurements can 
attenuate the proportion of variance explained (Fishbein & Ajzen, 2010). Further, 
there is an underlying assumption in the TPB that attitude, subjective norm and 
perceived control are sufficient to explain intention to perform a particular behaviour 
and, similarly, that intention and behavioural control are sufficient to explain 
behaviour. As noted by Fishbein and Ajzen (2010), this is not always the case. This, 
question of sufficiency, explains why the additional constructs employed in this 
study were, under some circumstances, able to contribute to the prediction of 
behaviour. Aside from constructs such as altruism and identity, two particular 
constructs which are frequently cited as problematic within the TPB approach are 
past behaviour and anticipated effect. Past behaviour is sometimes included in the 
model; however, this is not recommended, as past behaviour does not meet the 
criteria of causality (Fishbein & Ajzen, 2010). Similarly, anticipated affect, or the 
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anticipated emotional component in behaviour may play a role in predicting 
behaviour; however, Fishbein and Ajzen have pointed out that assessment of the 
influence of affect can be cumbersome and add complexity to the model which is out 
of proportion to the additional variance which may be explained.  
10.5 RECOMMENDATIONS FOR FUTURE RESEARCH 
The recommendations for future research discussed in this section, are based, 
initially, on addressing the limitations outlined above, but there is also a 
consideration of some of the questions left unanswered by this study – including 
some suggested approaches to exploring these questions. Such approaches may 
include extending the current scope of the study to include political views, and 
childhood experience or connection to nature. These factors have been addressed by 
other researchers (Boykoff, 2008; Hinds & Sparks, 2008); however, it is unknown 
how they might fit in with a generalised model predicting environmentally friendly 
household behaviour. For example, would they add to the predictive power of the 
model or would they be redundant (i.e. connection to nature may be highly correlated 
with environmental altruism and therefore may not add significantly to the model)? 
In regards to addressing the aforementioned limitations, firstly, in order to validate 
the use of the SEM models for walking for transport, it would be good to conduct the 
study again but to include a careful and thorough measure of actual behaviour, taken 
three to four weeks following the initial survey. It would be interesting and valuable 
to confirm whether the current models hold with the new data. In particular, it would 
be valuable to test whether green identity or environmental altruism predict walking 
behaviour directly. 
In regards to the self-selection bias in the internet survey, it is possible to 
purchase email databases which could potentially provide a random sampling with an 
appropriately representative demographic. This type of sampling would provide the 
best of both worlds, allowing for fast, economical, environmentally sensitive surveys 
which are also representative of the population at large. Finally, it has been 
established, in the current study and through previous research (Cialdini, 2003; 
Grankvist, & Biel, 2001) that descriptive norms, green identity and environmental 
altruism are important predictors of environmentally friendly behaviour and 
descriptive norms are now included in the TPB. Therefore, future studies should not 
only include descriptive normative beliefs (as were included in the current study), but 
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should also include a direct measure of descriptive norm such as ‘The people in my 
life, who’s opinions I value, choose to shop with reusable bags’. Future models and 
interventions addressing environmentally friendly behaviour would do well to 
consider both green identity and environmental altruism; however, these constructs 
are general and value laden (Leiserowitz & Fernandez, 2008). More research must be 
conducted to explore how these deeply held beliefs about oneself and the world, 
which tend to be formed in childhood (Hoffman, 1975), can be influenced in 
adulthood. 
As mentioned above, as well as addressing the limitations of the current study, 
it is important to consider some of the questions left unanswered by the study and it 
is also desirable to extend the scope of the research. While it is known that 
demographics play a part in predicting environmentally friendly behaviour and the 
role of socio-demographic factors has been explored across theoretical models, it 
would still be advantageous to explore the differences in specific salient beliefs and 
behaviours between males and females, older and younger individuals, wealthier and 
poorer families, or the more educated versus the less educated. This is particularly 
relevant as, for many undesirable health related behaviours, it is the poorer, and less 
educated, who are painted as the biggest culprits (Cutler & Lleras-Muney, 2010). In 
terms of environmental behaviour, this pattern appears to be different and complex. 
Straughan and Roberts (1999) explored both demographic and psychosocial factors 
and found that, compared to psycho-social factors, demographics had little 
explanatory power. In theory, younger, wealthier and better educated individuals are 
more likely to be concerned about the environment (Straughan & Roberts, 1999). 
However, it is also these people who drive more cars, live in larger houses and take 
more flights (Druckman & Jackson, 2010). It is, therefore, possible that further 
research is needed before selected belief based messages can be effectively targeted 
to specific demographic groups who may benefit the most from them. 
Arguably, in the case of environmentally friendly behaviours, political 
preference may be as important as demographics. For better or worse, all 
environmentalism has become entangled with the politics of climate change, with 
some political parties actively rallying for change, and other political parties 
adamantly denying the existence of anthropogenic climate change (Boykoff, 2008). 
This political process has polarised entire nations and has ramifications for any 
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efforts to bring about positive environmental change. It would be interesting to assess 
political preferences alongside individual attitudes and behaviour. Perhaps liberal 
supporters are ready and willing to decrease their environmental impact but they lack 
knowledge about how best to go about it, while labour supporters may not realise 
that environmentalism is more than climate change and that they can improve their 
health by walking for transport and eating less red meat, regardless of whether they 
think the weather is changing. 
Finally, there is the concept of connection to nature. Researchers (Clayton & 
Myers, 2009) have suggested that willingness to take responsibility for the 
environment is related to the degree to which people see themselves as part of nature. 
It is suggested that this connection to nature begins in childhood, such that children 
who are exposed to nature are more likely to develop a sense of stewardship for the 
world around them. This has a common sense feel to it but also sounds a warning, as 
there is an increasing departure from nature in our lifestyles. Children in the new 
millennium are more likely to be spending their leisure hours playing Nintendo or X-
Box. More often than not, both of their parents work and they are more likely to 
travel to school by car than to walk like their parents and grandparents did. Families 
are moving away from farms and into cities (which is a pro-environmental choice). 
This association needs to be better understood and, assuming it holds, it underscores 
an urgent need to re-connect with nature, building community gardens, preserving 
ecosystems and reducing screen time. 
The above constructs (demographics, political affiliation and connection to 
nature could all be included and tested as an extension to the current model. 
However, the endeavour to engage people in sustainable practices requires multiple 
research methods and perspectives to be fully explored. Other questions, unanswered 
by this research and requiring different research methods might include continued 
qualitative research exploring people’s experience of the environment and their 
understandings around the connection between the natural environment, the built 
environment and health. Another important area of focus is around early education. It 
has been established that many environmentally relevant behaviours are established 
in childhood (Baskir, 2012) and many children learn about environment/health 
relationships during their early school years (Clayton & Myers, 2009; Mackett et al., 
2003). Therefore, it is important to research the most effective ways to educate 
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young people and establish positive behaviour patterns. Many such programs exist; 
however they can continue to be refined through an iterative process of design, 
implementation and assessment. 
10.6 CONCLUSION 
In conclusion, this thesis has met its stated objectives, to explore the predictors 
of environmentally friendly behaviour. It was found that TPB based attitudinal, 
normative and control beliefs explained environmentally responsible behaviour. It 
was also found that the TPB variables of attitude, subjective norm, perceived 
behavioural control and intention adequately explained environmentally responsible 
behaviours and that environmental altruism and green identity also contribute to an 
explanation of environmentally responsible behaviours, over and above TPB 
variables. Finally, it was found that key demographic factors, such as gender, age, 
income and education play a moderating role in determining the extent to which each 
of the above factors contributes to engagement in environmentally friendly 
behaviour. A unique methodological procedure was employed in this thesis and, as a 
consequence, results were rapidly disseminated to local government environmental 
officers, who are in a position to implement interventions and educational initatives. 
The research culminated in a proposed model of environmentally friendly behaviour 
(see Figure 5 below), which is based on the TPB but also includes environmental 
altruism and green identity. It is clear that Gifford et al. (2011) were correct in 
suggesting that the TPB could be successfully augmented to better explain 
environmentally friendly behaviour, and that researchers such as Nigbur et al. (2010) 
were correct in identifying personal norms, in the form of environmental altruism, 
and identity as two appropriate augmenting constructs. The generalised model which 
was identified in this thesis can be utilised for future research and in social marketing 
or public health interventions. 
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Figure 10.1. Generalized Model of Environmentally Friendly Behaviour. 
It is important to note that this research explores just a few aspects of a much 
larger, population wide, challenge and many questions remain to be answered. 
Ultimately, individuals and governments will all need to be working towards the 
same ends and, even then, meaningful change could be difficult to achieve. Still, I 
would not have pursued this course of research if I did not believe it could contribute 
to the bigger picture. The findings in this thesis have top down implications 
(informing about action orientation, willingness to sacrifice, and concern about 
climate change), bottom up implications (identification of specific beliefs which can 
be targeted to increase individual and household level behaviours) and intermediary 
implications (the description of a cross-disciplinary and collaborative approach). By 
making use of all available pathways to change, we are most likely to realise 
meaningful and long term public health benefits.  
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APPENDIX A: PILOT QUESTIONNAIRE 
*12 participants have informed this TPB based pilot study 
The responses below represent a summary of the responses, with the most frequent 
responses listed. 
 
 
Behaviour 1. Reducing the amount of red meat you consume by at least half 
over the next 6 months 
 
Behavioural Beliefs 
What do you believe are the advantages to reducing the amount of red meat you consume by 
at least half over the next 6 months? 
Reduce my risk of cardio vascular related diseases, Reduce greenhouse gas 
emissions, 
I would save money, Would be more humane  
 
What do you believe are the disadvantages to reducing the amount of red meat you consume 
by at least half over the next 6 months? 
There will be a loss of taste in food, Result in a reduction in iron intake, 
Would result in a reduction in protein intake, Lead me to over eat some other foods, 
Would make it harder to plan meals 
 
Is there anything else that you associate with reducing the amount of red meat you consume 
by at least half over the next 6 months? 
I would feel lethargic, My meals would not taste as good, 
Would result in less clearing of forests etc for grazing 
 
Normative Beliefs 
Are there any individuals or groups who would approve of your reducing the amount of red 
meat you consume by at least half over the next 6 months? 
More educated people, Environmentalists, Vegetarians, Animal welfare groups, 
Some religious groups 
 
Are there any individuals or groups who would disapprove of your reducing the amount of 
red meat you consume by at least half over the next 6 months? 
The cattle industry, Traditional Australian families, My doctor, My family, Butchers, 
Supermarket chains 
 
Control Beliefs 
What factors or circumstances would enable you to reducing the amount of red meat you 
consume by at least half over the next 6 months? 
My friends thinking it is a good idea, The cost of purchasing, Scientific evidence 
that red meat was bad for me, If I made it a priority 
 
What factors or circumstances would make it difficult or impossible for you to reduce the 
amount of red meat you consume by at least half over the next 6 months? 
Complaints from my family, The need for iron in my diet, A lack of time to try new 
things 
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Behaviour 2. Increasing your use of active transport by at least 2 trips per week 
over the next 6 months 
 
Behavioural Beliefs 
What do you believe are the advantages to increasing your use of active transport by at least 
2 trips per week over the next 6 months? 
I would be healthier, It would be better for the environment, I would have more 
energy, I would save money, I would be happier, I would save money 
 
What do you believe are the disadvantages to increasing your use of active transport by at 
least 2 trips per week over the next 6 months? 
Time lost, It’s not safe in the traffic, Risk getting skin cancer, It is uncomfortable in 
the heat,Lack of facilities for showering etc at the other end, Inconvenient, Lack of 
suitable public transport options 
 
Is there anything else that you associate with increasing your use of active transport by at 
least 2 trips per week over the next 6 months? 
A good time to think, Reduces risk of cardiovascular disease, A good way to de-
stress 
 
Normative Beliefs 
Are there any individuals or groups who would approve of your increasing your use of active 
transport by at least 2 trips per week over the next 6 months? 
 My family, Environmentalists, The Government, My doctor, The Heart Foundation, 
Some religious groups 
 
Are there any individuals or groups who would disapprove of your increasing your use of 
active transport by at least 2 trips per week over the next 6 months? 
Service Stations, Car companies, My employer, Fuel companies 
 
Control Beliefs 
What factors or circumstances would enable you to increasing your use of active transport by 
at least 2 trips per week over the next 6 months? 
If I owned a good bike, If there was a shower at my work, If there was a safe route, 
If I were more fit 
If my destination was close by, If there was better public transport 
 
What factors or circumstances would make it difficult or impossible for you to increasing 
your use of active transport by at least 2 trips per week over the next 6 months? 
Lack of time, Lack of motivation, The distance is too far 
 
  
 Appendices 338 
338 
Behaviour 3. Installing solar power and or hot water to your home within the 
next 6 months 
 
Behavioural Beliefs 
What do you believe are the advantages to installing solar power and or hot water to your 
home within the next 6 months? 
It is better for the environment, It is cheaper over the long run, Decreased water use 
in generating electricity, Save on energy bill, Not being reliant on town power or 
water 
 
What do you believe are the disadvantages to installing solar power and or hot water to your 
home within the next 6 months? 
It is initially quite expensive, Cost of maintenance, Inconvenience during installation 
 
Is there anything else that you associate with installing solar power and or hot water to your 
home within the next 6 months? 
It will make you more attractive to the opposite sex, Receiving credits on my power 
bill, Incentives from the government 
 
Normative Beliefs 
Are there any individuals or groups who would approve of your installing solar power and or 
hot water to your home within the next 6 months? 
Environmentalists, Our children, Those in the solar industry, The Government, My 
family 
 
Are there any individuals or groups who would disapprove of your installing solar power and 
or hot water to your home within the next 6 months? 
 
The electricity companies, Gas companies, My family, People who have to pay for 
solar panels 
 
Control Beliefs 
What factors or circumstances would enable you to installing solar power and or hot water to 
your home within the next 6 months? 
If money were not a problem, If I had my own home, If there were no cut-off for the 
government rebate, If installation were free, If there were DIY packs 
 
What factors or circumstances would make it difficult or impossible for you to installing 
solar power and or hot water to your home within the next 6 months? 
A lack of money, If I was renting or had to go through a body corporate, If my house 
doesn’t face a favourable direction, If the rebate were no longer available 
 
  
 Appendices 339 
339 
Behaviour 4. Regularly buying local or organic produce for environmental 
reasons over the next 6 months  
 
Behavioural Beliefs 
What do you believe are the advantages to regularly buying local or organic produce for 
environmental reasons over the next 6 months? 
More contact with your community, Less cost associated with transporting food, 
Less environmental impact, Less chemicals to harm the environment, Organic food 
tastes better, Not green harvested 
Money goes back to your local community, Feel less guilty about contributing to 
environmental problems 
 
What do you believe are the disadvantages to regularly buying local or organic produce for 
environmental reasons over the next 6 months? 
Organic food doesn’t look as good as other food, It is often more expensive, 
It is sold in markets which are less convenient/ attractive 
 
Is there anything else that you associate with regularly buying local or organic produce for 
environmental reasons over the next 6 months? 
Markets aren’t convenient 
 
Normative Beliefs 
Are there any individuals or groups who would approve of your regularly buying local or 
organic produce for environmental reasons over the next 6 months? 
Local growers, Environmentalists, Organic farmers, My family, Local councils, The 
government 
 
Are there any individuals or groups who would disapprove of your regularly buying local or 
organic produce for environmental reasons over the next 6 months? 
Produce importers, Produce transport companies, Major Supermarket chains, 
Traditional farmers 
 
Control Beliefs 
What factors or circumstances would enable you to regularly buying local or organic 
produce for environmental reasons over the next 6 months? 
Saturday or midweek markets, If it were more convenient, If it were cheaper, If it 
were more widely available, If I were more motivated, If I knew were to get it from, 
If the quality was good 
 
What factors or circumstances would make it difficult or impossible for you to regularly 
buying local or organic produce for environmental reasons over the next 6 months? 
Lack of accessibility It is too expensive, Lack of availability, Lack of consistent 
quality, 
Seasonal stocks 
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Behaviour 5. Switching off lights when you leave a room, even for a few 
minutes, over the next 6 months.  
 
Behavioural Beliefs 
What do you believe are the advantages to switching off lights when you leave a room, even 
for a few minutes, over the next 6 months? 
Save electricity, Reduce electricity bill, Reduce carbon emissions, Good for the 
environment, 
Won’t have to replace light bulbs as often, Less consumption of water in generating 
electricity 
 
What do you believe are the disadvantages to switching off lights when you leave a room, 
even for a few minutes, over the next 6 months? 
Having to switch the light on again a few minutes later, It is less safe with the lights 
out 
 
Is there anything else that you associate with switching off lights when you leave a room, 
even for a few minutes, over the next 6 months? 
 
Normative Beliefs 
Are there any individuals or groups who would approve of your switching off lights when 
you leave a room, even for a few minutes, over the next 6 months? 
Environmentalists, My family, The government 
 
Are there any individuals or groups who would disapprove of your switching off lights when 
you leave a room, even for a few minutes, over the next 6 months? 
Electricity companies 
 
Control Beliefs 
What factors or circumstances would enable you to switching off lights when you leave a 
room, even for a few minutes, over the next 6 months? 
My friends telling me I should, Improved technology, If I were trying to save 
money, Being reminded 
 
 
What factors or circumstances would make it difficult or impossible for you to switching off 
lights when you leave a room, even for a few minutes, over the next 6 months? 
If the light switch is in an inconvenient position, Lack of motivation, Bad habits 
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APPENDIX B: EXPERT PANEL SUGGESTIONS AND RESPONSES 
 
This appendix contains excerpts from communications with members of the expert 
panel, along with my own notes that I took and responded with at the time. 
 
Adjunct Professor Joseph Reser 
 
Dr Resers research draws from a number of areas of psychology, particularly social 
psychology, cross-cultural psychology, and environmental psychology. 
http://www.griffith.edu.au/health/school-psychology/staff/dr-joseph-reser  
 
 
 
Hi Lee-Ann. 
  
Thanks for this, as it makes it much easier for me to offer some useful comment.  
Please see my comments on your replies below. 
  
Going through your questionnaire: 
  
You need an initial instruction and example with respect to completing the scales. 
  
You have multiple and rather different response formats for your rating scales.  One 
normally tries to have a reasonably consistent rating scale presentation and 
response format.  If you really need the exact format and scale intervals and 
labelling of existing measures so be it, but you do have 5 point 7 point, 9 point 
scales and quite a variation of formats re labelling of each interval versus the scale 
ends, etc.  If the is a community sample, it is likely some respondents will be 
confused by the continually changing response presentation of the task and 
response format 
I have changed the Knowledge items at the beginning to 7 pt scales. Now only the 
standardised scales are different 
  
Sense of community is OK , but place attachment is thought to be more directly 
related to pro-environment behaviour , as is connectedness to nature.  Many 
articles covering both in the Journal of Environmental Psychology and Wes Schultz’ 
connectedness to nature scale is probably most frequently used currently.  The last 
item re concern is I guess OK depending on what you are wanting to get, but there 
is a cogent argument for reframing such an item in personal terms if you want to 
measure respondent’s own concern level. 
 
I chose sense of community because it is in line with HABITAT (although still not the 
same scale so I guess I could use a completely different construct here. I was 
interested in sense of community per say, and am interested in the influence of ties 
to community and possible community action. 
I have considered connectedness to nature but simply did not have the space. 
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I think knowledge items are very important but you need to distinguish knowledge 
from awareness on the one hand and understanding on the other and decide what 
you want.  Leiserowitz and others have developed knowledge items, but they have 
some problems.  Gardner & Stern’s Environment article from last year has some 
good material for developing very relevant knowledge items. 
 
I have tweaked my knowledge items so that they are more relevant and specific. I 
don’t have the space for more knowledge items. 
  
One usually stands back from an instrument like this and thinks through the 
domains they really want to measure and whether they have adequately captured 
these domains or constructs with their measures or items.  Without a clearer idea 
of your research objectives I can’t do this. 
 
I have done this when I went through the process of constructing the questionnaire 
  
One also tries to stand back and go through the instrument as a respondent, trying 
to ensure that it makes sense and has a natural and logical flow and sequencing of 
sections and items, to the extent possible.  If there are potential biasing order 
effects, these must also be addressed.  On the face of it, it seems OK, but I think 
respondents will find some sections and items seeming repetitive and redundant, 
though your use of encouraging comments and prompts is great. 
 
Agree and also agree that the ants are doing their job 
  
There are some places where you are probably ‘asking more than one can know’ a 
classic self report issue, for example on page 6.  There is also it would seem a strong 
social desirability aspect to many questions.  How are you dealing with this? 
 
Re asking more than people know, this keeps coming up but these types of items 
have been used to test this construct (prescriptive norms). Office of CC said they 
want to know about these kinds of influences. I am currently putting some thought 
into the social desirability aspect and would like to find space for the ants to talk 
again. 
  
The survey is a bit long, but presumably you are going to trial. 
 
I have trialed and the goal now is just to not let it get any longer, while still 
improving where necessary 
  
Have you thought about the explanation/cover story of the survey for respondents 
and how this might influence their willingness to participate and possible their 
responses? 
 
hmmm 
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Overall the survey instrument and presentation looks pretty good (as a hard copy 
paper and pencil instrument to be completed), notwithstanding my observations, 
but much depends on the real objectives of the research.  You also need to be 
aware of other considerations that come in when using an electronic survey 
method, or a phone survey.  Also there is a lot to be said for having your items and 
embedded measures reflecting what have been standardised measures and items in 
similar credible research unless you are going after something different or not well 
operationalised in your view by others (such as environmental concern) and in 
these instances you really need a composite measure of at least four items and 
ideally more, depending on how important the variable is your theoretical or 
conceptual model and outcome. 
 
Based on this comment and comments from other panel members, I may need to 
add more items on pg 11. 
  
While there are disjunctions at times between public health research, health 
psychology research, and public risk perception/environmental concern research, 
there is much to be said for bringing them together in a research exercise like this, 
with risk being an important common denominator here and including risk to self 
and community as well as risk to and posed by the environment. 
 
Read about the risk construct and see how it relates to Dangerousness items 
  
I hope this assists, Lee-Ann. 
  
Happy to help with some sources, if there are sources you cannot identify or find. 
  
 
From: Lee-Ann Wilson [mailto:lm.wilson@qut.edu.au]  
Sent: Saturday, 5 September 2009 8:31 AM 
To: Joseph Reser 
Subject: RE: panel review request 
  
Hello again Joseph,  
Please see my responses below each of your comments 
  
Hi Lee-Ann, 
  
I have this material in front of me, but it would be very helpful to know a few more 
things about yourself and the project.  I do not know, for example, what your 
disciplinary background is, or who your supervisors are and what their respective 
disciplines are.  This would really assist in providing feedback to you. 
  
I come primarially from a psychology background.  I have a first class honours 
degree in psychology and used the TPB in my honours research (exploring 
psychologist's willingness and intention to integrate complementary and alternative 
therapies into practice). For the past couple of years I have been working as a GIS 
Analyst/Research Fellow on a Public Health project called HABITAT 
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http://www.habitat.qut.edu.au/about.jsp . The lead investigator on this project, 
Gavin Turrell, is also my PhD supervisor. My other supervisors are Katrina Giskes 
(also on the HABITAT Project) and Esben Strodl who is the Clinic Coordinator 
Director at the psychology clinic here at QUT. Esben has a strong background in 
Health Psychology. 
  
That’s great, Lee-Ann.  We definitely need some psychologists undertaking research 
like this.  Are you aware of the newly formed APS reference group on climate 
change and environmental sustainability.  I’ll forward you a few emails on this.  Are 
you aware of Tim Kurtz’ PhD work and subsequent publications.  He recently 
presented some WA data on public perceptions of climate change and sustainability 
concerns, along with several other such paper presentations at the social 
psychology conference.  I can send you a copy of the paper/titles abstracts.  I also 
supervised an honours student this year, who examined student perceptions here in 
the Southeast Corner relating to environmental degradation and possible climate 
change impacts, including a solastalgia scale, Gifford et al’s scale, some of 
Leiserowitz’ items, etc.  I could send you a copy.  A team of psychologists here at 
Griffith may also be implementing a nationwide survey in several months time. 
 
I have asked for the Solastalgia items from honours student 
 
   
 The research questions you are asking do appear on the whole to be questions that 
other researchers have asked multiple times and across a variety of contexts.  Is the 
principal distinctive element of your research that its being undertaken in Brisbane? 
Have you looked at any of Linda Steg’s overviews in this area, for example?   A 
statement of the actual research objectives of your project as distinct from the 
questions you are asking would be helpful here 
  
I guess the distinctive elements of my research are (a) that I have included a 
number of variables outside the TPB that my reading has indicated are important 
and I am keen to nut out how all of these elements work together to influence 
sustainable behaviour; (b) I do think that is is good to have local research into an 
issue that is both local and global; and (c) I am attempting to conduct research that 
is cross-discipline, taking into account bio/psycho/social determinants.  I am a tad 
embarrased that I haven't come across Linda Steg's work up until now. I have her 
website open at this moment and, once I have responded to this email, I will start 
reading.   
  
One of my key research objectives is to develop a model to explain environmentally 
friendly behaviour. I am partly funded by a QLD Smart Futures scholarship and I 
really want to present findings that will be able to inform local policy.   
  
Well. I still think you need a carefully thought through and clear statement of 
research objectives and focus if you wish to obtain useful feedback from 
commentators such as myself.  The research questions in your initial pages don’t 
really clarify this. 
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Linda Steg’s work is just one example of an author who has done a number of 
reviews.  Are you aware of the special issue of the Journal of Social Issues from 
2007? The book by Schmuck & Schultz, Gardner & Stern, etc.  I list a number of 
these in the APS position statement I pulled together (attached) 
Also I note you use a number of phrases in the instrument and in your emails, 
environmentally friendly behaviour, e f practices, sustainable living, etc.  It would be 
useful to reflect on whether and how your use and meaning compares with that of 
others  e.g., environmentally responsible behaviour, pro-environmental behaviour, 
environmentally significant behaviour (ESB, Stern), etc. 
 
Must look at my use of phrasing and aim for consistency 
  
Are you exploring any other theoretical perspectives in your research other than the 
Theory of Planned Behaviour, or is your research informed by any other theoretical 
perspectives than TPB?  This would also seem to be of real importance in examining 
your survey protocol and questions.  Are there particular issues or specific 
mediating or moderating roles of specific variables or processes that you are looking 
at, for example? 
  
As a bit of an aside, I have also included a few items from a readiness to change 
model - related to the motivational interviewing literature. This was a suggestion 
from Esben, as well as from one of the reviewers of my Stage Two Submission.  
Public Health doesn't really seem to use 'theoretical perspectives', in fact, I have 
have had to fight a bit of a battle to use a theory based approach at all; they tend to 
search the literature and determine the most relevant variables individually. It is 
from this Public Health perspective that I have included a number of the non-tbp 
scales. 
  
Well, I understand, but an external examiner from psychology would want to see a 
discussion of relevant theoretical models in your literature review and a critical and 
informed consideration of at least several models in terms of your focus and 
objectives, and these should be informing your items and measure selection for you 
survey, particularly if you are going to use some kind of path analysis approach in 
looking at the contribution of or mediating or moderating roles of (Baron & Kenny) 
particular variables.  Most recent reviews of the literature systematically go through 
available models, looking at their utility and research findings.  I attach one such 
review but there are a number around.  TPB is fine, but you might wish to at least 
canvas and possibly incorporate several others, such as environmental concern, 
protection motivation, community-based marketing, etc. 
 
Explore Environmental concern, protection motivation, community-based 
marketing theories 
  
I am particularly interested in the roles prescriptive and moral norms as I think 
these will be important predictors. 
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That’s fine.  Are you referring to the work of Cialdini and others?  It would seem 
that theoretical perspectives are again relevant, relating to social or distributive 
justice, causality and responsibility attributions, social comparison, fairness, etc. 
 
There is not room in the survey to extend in this direction – although good for 
discussion. 
  
What kind of data analyses are you contemplating? 
  
I am anticipating that my main analyses will employ AMOS SEM. 
  
Well I think you do need an well articulated theoretical, conceptual framework for 
this approach. 
 
Have selected TPB for this mode of modelling and Katy seemed to think what I had 
was okay – although may need to add items to some constructs as mentioned 
above. 
  
At the moment there have been very few studies in Australia which have 
documented public risk perceptions or concern levels regarding global climate 
change, in contrast to now extensive overseas research.  Is one of your research 
objectives to address this matter?  If so, are you intentionally using or not using 
similar items and measures, e.g., the work of Lieserowitz in the US, Pidgeon in the 
UK, so that you can compare and contrast your findings with that of others? 
  
Are you refering to my Dangerousness items? I have tried to include a 
number of items used in the ISSP Environment surveys as I am interested 
in levels of concern and the influence of concern on behaviour. The reason 
i am using existing scales is, indeed, so that I can compare results.   If there 
are scales that you think would be better then I welcome your 
suggestions.  One of the reasons I am conducting this panel review is that 
neither myself or any of my supervisors have any research experience in 
this field, and I have had to start my literature review from scratch. Clearly 
there are some holes. Also, while I have used the TPB, my principal 
supervisor has not and we felt that I could use any expert advice that I 
could find. 
  
Basically almost all of the social science based climate change research has been 
framed in the context of risk perception, social amplification of risk, etc.  or public 
understanding of science.  These approaches are well described and characterised 
in the APA paper.  I would have a good look at Leiserowitz' PhD and subsequent 
articles with most of these available on the web site of Paul Slovic’s Decision 
Research Center site – and downloadable.  Elke Weber’s research is also very 
apropos and picks up on what underlies concerns. You might also want to skim 
through Risk Analysis, Public Understanding of Science and several climate change 
journals that exist, if you wish to seriously address public risk perceptions relating to 
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climate change and how these might be influencing or reflecting pr-environment 
motivation or behaviour. 
 
Must spend a day or two exploring this issue in relation to my dangerousness 
items. 
  
An important research niche at the  moment has to do with the important role that 
local versus global and present versus future primes and contexts have in 
influencing climate change risk perceptions (e.g., Gifford et al, JEP, 2008; Uzzell, 
2000).  Is this research informing your focus on the Brisbane context? 
  
eep?  I am interested in this and have read Uzzell 2000 (which was probably the 
primary force behind me selecting this topic in the first place). I certainly don't think 
that I am exploring present versus future but would like advice regarding how I 
might look at local versus global issues. Having said that, my survey is already quite 
large and I am concerned about adding more. 
  
You really need to look at the Gifford et al article, as this really amplifies the 
importance of Uzzell’s work. 
 
Find and read Gifford et al. 
  
Bringing solastalgia in is interesting, but are you making any reference to the items 
that Albrecht and others have used?  Are there problems with this neologism, 
coined by a philosopher, and used in the context of open cut mining in NSW?  (I 
should add that I think this is a useful window and framing of important matters 
framed differently by others.) 
  
I was inspired by the work of Albrecht here. Solastalgia is a subject somewhat 
distinct from the rest of my study but the psych inside me couldn't resist including 
it.  I included a small number of items, including the Solastalgia item, in the latest 
HABITAT survey. 25% (roughly) of surveyed mid-age Brisbane Residents indicated 
that they feel sad that their environment is changing, and this was quite well 
correlated with the 'willingness to pay' items. It was also strongly correlated with an 
item asking abou the importance of walking for transport, but predictably, now with 
actual walking for transport. HABITAT is a longitudinal survey and the same people 
will be asked this question again in two years time.  I am really looking forward to 
seeing whether this precentage increases.  There is a slim possibility that I will go on 
and do a Masters of Clin Psych after my PhD and this data would be perfect for a 
thesis. Otherwise, I will just write it up separately. 
  
You might want to look at the honours thesis I supervised.  I am also doing a bit of 
writing in this area. 
  
My own reading and research would suggest that environmental concern is a 
central variable here, but has had its own problems in terms of conceptualisation 
and measurement, and also seems to be a glaring omission in TPB in an application 
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context such as global climate change.  Are there matters like this that you are 
specifically going after in your research? 
  
Yep! 
  
Well, my advice would be to use a measure of concern you are comfortable with 
and work this into your TPB model.  I note your scale on p 14.  I am not familiar with 
this.  There is a lot to be said for directly asking a respondent about how concerned 
they are about specific aspects of environmental threat or impact using rating scales 
and possibly some other comparison concerns. 
 
I looked at quite a few scales of environmental concern and was most happy with 
this one; although one more item wouldn’t hurt. 
  
But basically I just need a bit more information to offer much reasonable comment, 
Lee-Ann.  The disciplinary context of the research and your own background and a 
brief statement of research objectives would probably put me in the picture. 
  
I hope this is enough information Joseph. If not then feel free to give me a call (3138 
5883) or email any further quesions.  As you can probably see by now, I will really 
benefit from your suggestions and greatly appreciate your time. 
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Dr Kelly Fielding 
Senior Research Fellow, UQ 
PhD and further funding exploring TPB and environment 
Currently supervising PhD student in a very similar study to mine 
 
http://www.uq.edu.au/uqresearchers/researcher/fieldingks.html?uv_category=bio  
Dear Lee-Ann 
  
Apologies for not getting back to you before now. I've been in Sydney up till today and wasn't 
able to get access to the internet (very frustrating!).  
  
I've looked through your materials and research questions - the survey looks good - you 
seem to include all the important variables. I've made some specific comments in the 
materials and attach them with this email.  
  
A couple of overall comments - the survey is long so if you can find ways to pare it back I 
think that will help your response rate. Related to this, there are some questions included 
that do not relate to your research questions. For example, the sense of community scale.  
 
This does relate to my overall interest and also to research proposal etc. But, yes, 
could lose it if necessary. 
  
A key question is whether residents are aware of local and state initiatives and whether this 
impacts on environmentally intentions/behaviour. The measure of this variable though is 
seems quite limited.  
 
This is not a question for analysis – mostly descriptive and to interest council. 
  
I hope these comments are helpful. It's good to hear about your research.  
 
PART A - This section asks for your local community. There 
are no right or wrong answers. This sentence doesn’t make sense to me 
Fixed 
Please rate your level of knowledge in relation to sustainable living 
 (circle ONE number)   
This seems like a very vague term to me that people might interpret in very different 
ways 
 
Have changed this item 
 
For me to switch off lights when I leave a room would be  (circle 
ONE number) 
Impossible 1 2 3 4 5 6 7 Possible 
 
These endpoints don’t seem right and are quite different from the PCB items that are 
usually sued 
 
Just like the ones I have used/seen 
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On average, about how regularly do you think that your neighbours 
would switch off lights when they leave a room? Did these two referents 
come up as the most valid referents for descriptive norms? 
Should probably have been labeled prescriptive norms and I got these items from a 
review of the literature; although not from qual. 
 
 
They sure do! But, I reckon these survey goons must have a 
darn good reason. 
I like this 
 
For how many of these trips have you been motivated mostly by a desire  
to protect the environment   I think this could potentially be quite hard for people 
to answer – could you replace with a scale that goes from none to all? 
Fixed to a scale as suggested. 
How likely is it that the following factors would INFLUENCE YOUR 
DECISION to walk for transport on at least two occasions per week? (please 
tick one option on each line) I think this wording makes it harder to answer the 
questions below – could you use “easier or harder” instead? 
I tried this the other way and it was just way too wordy and not really easier 
to understand. 
 
 
I think of myself as a ‘green consumer’      
 
This doesn’t seem like the relevant self-identity to me. Shouldn’t it be 
environmentally conscious person or something like that? 
From the literature 
 
Dangerousness Items: To what extent do you agree or disagree 
with each of the following statements? The survey is starting to get very long 
and you have environmental concern items above – I think you should consider using 
either those above or these, but not both 
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Am going to review these items. 
 
 
 
b. Do the underlying TPB attitudinal, normative and control beliefs 
explain environmentally responsible behaviour? Theoretically, these 
constructs are not meant to directly explain behaviour – their 
effects are mediated through the direct determinants 
 
I tested this with my honours thesis and was published. 
How many for how many of these trips have you been 
motivated mostly 
by a desire to protect the environment  typo  I think you should 
consider  using a scale to measure this variable 
 
I have changed the format and wording of this item 
 
Over the past 4 weeks, what is the average time you spent walking for 
transport per week?   I think this needs more explanation 
  None 1-9 minutes    10-19 minutes     20-29 minutes   30-39 minutes  > 40 minutes 
 
Wouldn’t hurt to add explanation used in first survey. 
 
  
All the best 
Kelly 
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Dr Lucy Zinkiwitz 
Lecturer School of Psychology (Deakin University) 
Focus on Social and Health Psychology  
http://www.deakin.edu.au/hmnbs/psychology/staffprofiles.php?username=lucyz 
 
I really don’t like the faux childlike drawing you have above, particularly with the 
ant.  
More importantly, green on green lettering is not very high contrast, & is hard for 
people with poor eyesight &/or learning difficulties to handle. Be respondent-
friendly – keep it to black on white or some other very light coloru, with high 
contrast, and with consistent use of san serif fonts (you have a different font here to 
other pages). 
I have changed to Green on White 
 
 Cross or tick the boxes when answering each question.  This is confusing, 
given that later you say circle a number 
 
Have edited this to reflect what I am doing 
To what extent do you agree or disagree with each statement   Tick one 
response? This is what you say in relation to most other items – be consistent.  I’d 
also suggest that you consider changing all the ‘circle one number’ response scales to 
a similar tick the box format as here 
fixed 
Please rate your level of knowledge in relation to Climate Change and 
its effect on the Environment (circle ONE number)  Think you may want to 
specify whether you main planetary or more local effects, or both. 
I have simplified and altered these knowledge items 
Note: For incandescent lights this refers to switching off lights whenever you 
leave a room, even for a few minutes. For either the new compact fluros or 
traditional fluros, this refers to switching off lights if you are leaving a room for 
more than 15 minutes.  What about things like halogen lamps? 
What about …..   seriousy? 
 
Extremely 
Unlikely 
Quite 
Unlikely 
Slightly 
Unlikely 
Neither 
likely or 
Unlikely 
Slightly 
Likely 
Quite 
Likely 
Extremely 
Likely 
 
Be consistent in your capitalisation across all response scales – suggest you just 
capitalise the first word 
 
This case is a formatting issue – basically it goes to three lines if edited 
 
How likely is it that the following people/groups would THINK THAT 
YOU SHOULD switch of lights when you leave a room? (please tick one 
option on each line)  OFF 
fixed 
I feel confident that if I decided that, from today onwards, I will switch 
off lights when I leave a room, I would succeed (circle ONE number)  
Awkwardly worded 
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Changed to: 2.12  If I decided that, from today onwards, I will switch off 
lights when I leave a room, I would succeed (circle ONE number) 
Still not perfect but a little better 
If it was inconvenient         
 
Strictly speaking, were (subjective tense) . 
However, it’s actually a conceptually complex phrasing  - it’s hard to see it being 
inconvenient as a reason to switch off (rather than leave on) lights - suggest you 
word it is as ‘convenient, in line with the stem of the phrase’ 
I am using was because it is the more common (though less correct) usage. I wont 
change direction because this was a very common item from the pilot and no one 
said it in the other direction. 
 
They sure do! But, I recon these survey goons must have a darn 
good reason. 
I changed the wording so as to be a bit more appropriate 
Mispelt (& no need for cap on question). I actually find this kind of pseudo-
colloquialism very irritating – it doesn’t come across, in this case, as very Australian, 
but as fake American! (And I’m not a survey goon…. ;-)) 
 
PART C – This section asks about walking for transport 
rather than using a car (includes walking to public transport) I 
thnk you need to distinguish between people who do this on weekdays, to get to 
work/uni, and on the weekends, when there’s not such time pressure, & people may 
be going to walk to the shops or to the city for recreation.  
I think this means your questions here are not as specific as the TPB requires, given 
the contextual conditions differ in the two types of situation. 
Maybe you should specify that these questions relate to weekdays or workdays? 
I am interested in any trips that are walking rather than using a car, week day or 
week end. It is true that these constructs are not strict enough for well articulated 
TPB study. 
Note: This is not about walking that is purely for exercise or leisure. Rather, it is 
about walking to get two or from places, where you might otherwise use a car. A 
typical walking occasion would be at least 10 minutes in duration.  Why? Who 
says? Walking to public transport often takes less time than this. I think you’re being 
unnecessarily prescriptive & may end up with a lot of missing data in this space 
Fixed the two and I’m not saying here that a walking trip cant be longer, 
or even shorter, just giving a guideline. 
What do you estimate is the total time you spend walking for transport 
per week?  
(tick ONE of the boxes below) The response options are also inconsistent with 
your ‘typical walking occasion’ comment, above – it makes it even more confusing 
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   None        1-9 minutes          10-19 minutes         20-29 minutes
  30-39 minutes          > 40 minutes 
 
Perhaps we should take this out altogether??? 
 
On average, how many times per week do you walk continuously, for at 
least 10 minutes, to get to or from places? 
 
And 
 
For how many of these trips have you been motivated mostly by a 
desire  
to protect the environment 
Positioning this box here is really awkwardly located, and could potentially be 
overlooked by people. I’d be tempted just to write the number under the questions, to 
the left of the page. I suggest you left align. 
 
left aligning takes a lot of space but I have gotten rid of the second box 
anyway 
 
How likely is it that the following would result if you were to walk for transport 
on at least two occasions per week?     (please tick one option on each line) 
 
This is where the difference between walking to get to work/uni & walking on the 
weekends may make it hard to respond. For example, my responses for items 3, 4, & 
5 would depend on what day of the week it was, and how much time pressure there 
was on my walking. 
 
I am just after people’s best guess for their circumstances 
 
If I was more motivated        
Were 
 
I chose not to change this because was is used more commonly 
 
It is important to permanently increase my use of walking for transport 
for environmental reasons   what do you mean by permantly? I’d also suggest s 
comma before ‘for’ 
These items came from esben’s paper/work and I am quite happy with 
them. 
Do you have a motor vehicle available for your personal use? What about 
a motorbike or scooter? 
 Yes, always    Yes, sometimes         No                   Do not drive           
 
From HABITAT 
 
 Appendices 355 
355 
On most weekdays (Monday to Friday), which type of transport do you 
MAINLY use to get to and from places?    (please tick the main one)  What 
about weekends?  Do cabs count as public transport? 
Public Transport Car or Motorcycle       Walk Bicycle          Other       
I don’t think it is necessary to change any of this. 
Great Work! You’ve done the hard yards. Now the end is in sight.    
cap 
These caps are used to aid readability and for emphasis 
I am willing to pay much higher prices 
in order to protect the natural 
environment For what?  
I don’t think I could answer this question as 
it stands 
     
Used in HABITAT 
Being involved in combating Climate 
Change is important to me     
Unnecessary caps 
     
Used for emphasis 
In general, do you think that nuclear power 
stations are dangerous to the environment? 
Why have you bolded these? You’ve bolded no 
words in any other questions. Be consistent 
     
Bolded because otherwise the repetition was confusing to people 
I try to use unbleached paper where possible.  These have full stops, but I don’t 
think you use full stops in any similar questions before this point (& your use in 
inconsistent here) 
fixed 
I avoid using a car for environmental reasons.  Insert comma after car, to make 
it clear you’re not avoiding using the car to do environmental activism in (etc) 
Comma inserted 
I gather problem waste and take it to special disposal sites.  Define? 
From council website for public use so probably self explanatory 
I pay for/Use energy from green sources   unnecessary 
fixed 
So close, I can smell the 
end.  
patronising  
Changed the wording 
No for space reasons 
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1. Full time paid work in a job, business or profession why do you need these 
words? It’s not necessary to differentiate between unpaid work (number 
4) 
2. Part time paid work in a job, business or profession 
3. Casual paid work in a job, business or profession 
4. Work without pay in a family or other business 
5. Home duties not looking for work 
6. Unemployed looking for work 
7. Retired 
8. Permanently unable to work 
9. Student 
10. Other (please specify) _________________________   What about carers? 
HABITAT 
Rebates for Solar Power and Hot Water   
Unnecessary caps   A/A 
time below.  Why not email? 
I originally had email too but there was an issue at Stage II with multiple data 
sources  
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Professor Katherine White 
Senior Lecturer (QUT) 
Has published widely with TPB – Our resident expert 
http://www.hlth.qut.edu.au/psyc/about/staffprofile.jsp?id=294  
 
  
1.       RQs look fine to me 
2.       Feel of the survey is good, encouraging 
3.       Timing seems fine although some participants may not have a great recall 
over a 1-month period (can you remember those behaviours from the last 
month? Would be good to pilot to confirm) 
Have not confirmed this – supervisors have commented but no one else from 
panel. Just want best guess so I think it will likely be okay. 
 
4.       Other comments: 
  
a. Some constructs will not have enough items if planning full SEM model 
(with items also) but you will get into that more (including your options) 
once you have completed a SEM course if that is the way you are going 
but 1-item scales/constructs are usually frowned upon in regressions 
also, as you know. 
Asked Katy for more information re this but did not get a reply. 
 
b.      Not familiar with many of the your additional constructs so cannot 
comment 
c.       Some TPB and TPB-related items do not have the time limiter but you 
might be fine with that 
d.      I think the switching off lights behaviour is working better than walking 
for transport behaviour because with the lights behaviour the aim is to 
have people perform it as much as possible but transport behaviour is 
strange as it is not necessarily getting a certain number of minutes 
outcome that is the goal but number of minutes based on possible 
minutes so I believe you have a challenge there in your wording of that 
target behaviour (e.g., T2 behaviour item doesn’t currently match up 
with T1 intention item). 
I am after number of trips so might be best to take out the time measure. 
  
Best of luck with your research. 
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Dr Nicola Burton 
Research Fellow(UQ) 
Has published with TPB. Focus on Physical Activity and Health Research 
http://www.uq.edu.au/uqresearchers/researcher/burtonnw.html  
  
I like the ants themselves – you could use them to indicate section 
introductions, instructions, tips for responses, reminders perhaps? 
 
Research Questions 
 Is there a rationale for focusing on turning off lights?  Eg in terms of likely 
impact if changed? 
Commonly recommended on council and ‘tip’ web sites.   Easy for anyone to do. 
 Is the main operationalisation of “environmentally friendly behaviours” turning 
off lights and walking for transport?  If so I would state these specifically in your 
research questions.  It may be difficult for respondents to understand the link 
between these behaviours when they see them in the survey. 
These seem like two separate points.  Respondents won’t see the research 
questions.  Re the research questions, I began with a number of typical 
behaviours and narrowed these down through a pilot. 
 
 What is meant by “adequately explain”?  You could say the aim is to determine 
the variation accounted for by the TPB variables. 
Good suggestion – will have to incorporate – thank you 
 
 I’m not sure what is meant by “self identity”, or how this has been assessed in 
the survey. 
Change to environmental self identity 
 
 Asking about awareness of govt initiatives predicting behaviour implies a 
direction of causality – did you means this or are you investigating covariation?  
If you are predicting direction, I would think it was the other way – 
environmental consciousness predicts awareness of initiatives. 
Change the language of this 
 
Survey Introduction 
 Could remove “a survey about” from front page 
done 
 Inside cover states this survey is about “environmentally friendly” practices.  
This could be loaded – do people see themselves as unfriendly to the 
environment?  Could make this ore neutral eg state this is about belief and 
things you may or may not do 
Good point!  Address this. 
PART A 
 There could be a typo in the section description as I I did not understand “asks 
for your local community”. 
fixed 
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Sense of Community Scale 
 As a predeveloped scale, I would not see much room for change. 
 I question the upper case emphasis on reverse coded items – although this may 
be done for clarity of intention, it creates an imbalance between positive and 
negative items 
I just copied the existing survey but will check 
 
Knowledge Items 
 I think these may be too simplistic in their design, and too complex in their 
wording. Knowledge items usually refer to concrete issues that people can 
indicate a level of support for (eg to what extent do you agree or disagree that 
for health you must do vigorous activity three times a week, solar power is 
effective, turning off lights can reduce carbon emissions, grey water harms 
garden plants).  I don’t think you can ask people how much they know about a 
broad topic, and I don’t think we can assume eg that people know what 
“sustainable living” is.  For some this may mean having a vegetable patch and 
for others it may mean living within financial means. 
 I’d suggest replacing with more specific statements. 
 
I have altered these items but can’t make them more specific as I don’t have the 
space. 
 
PART B 
 I’m not sure people can differentiate between incandescent lights, compact 
fluros and traditional fluros (I’m not sure I can!) 
I have added a sentence to say if people aren’t sure then they should assume 
incandescent. 
 Intention items are usually worded as follows: how strong is your intention to 
turn off lights when you leave a room? (vs level of agreement). 
Used what I know 
 Are you only interested when the respondent leaves the room or turning off 
lights generally?  Eg most parents I know are turning off lights after kids! 
I really can’t be that specific 
 In terms of behavioral beliefs and evaluation (ie attitudes), my understanding of 
TPB assessment is that these two are linked to the same item.  ie you ask 
someone about perceived outcomes and then to evaluate THAT specific 
outcome.  Eg to what extent do you think giving up smoking makes you gain 
weight, to what degree is gaining weight good/bad.  Items are usually scored on 
bipolar scales of unlikely to likely -3 to +3 (which you have set up with the 
likelihood items), and bipolar good/bad -3 to +3.  The belief and evaluation 
scores are then multiplied together to form an attitude score.  In this way, two 
negative scores multiplied together provide a positive score which then means 
the variable positively influences the behaviour. (eg if I think having to turn the 
light on again in a few minutes is a highly likely outcome + 3 and incredibly 
annoying -3, this would be a strong negative influence on the behavior -9.  If I 
think it is highly likely +3 but no problem at all +2, this would positively influence 
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my behaviour +6.)  You then sum across all products to derive the “attitude” 
score.   
That is strictly how it should be done but it is common practice not to do it this 
way.  I haven’t got the room and do have a spiel for avoiding. 
 A similar process is used for assessing norms:  ie you ask someone about the 
referent’s approval/disapproval of the behaviour, and then the extent to which 
the respondent is motivated to comply with that person.  The referent items are 
usually scored on a bipolar scale (agree/disagree) and the motivation to comply 
on a unipolar scale (likely to unlikely). The referent and motivation to comply 
scores are then multiplied together to form a normative belief score, and then 
you sum across all of these.  So I would keep the people you identify (eg 
environmentalists) but then assess motivation to comply with each of these.  
This would make questions about “people who are important to me think I 
should switch off lights” and “people whose opinions I value” items (page 5) 
unnecessary. 
A/A 
 I would be more specific than “family” as a referent – partner, kids, parents.  
You could also in friends etc. 
Maybe a good point – should seriously consider 
 Identifying outcomes and referents is usually done by qualitative formative 
research, so I’m not sure what you have done to date, to identify the items you 
provide. 
Yes I did this 
 I assume questions about friends and neighbours’ frequency of turning off lights 
is part of the social norm assessment?  If so this is not needed with the above 
described method of assessing norms. 
This is an additional construct of interest 
 Are the items about possibility of turning lights off, self responsibility and 
confidence (page 5) to assess behavioral control?  If so I would change these to 
a similar format as described for attitudes and social norms.  First ask about the 
likelihood of a range of facilitating and constraining conditions (unlikely to likely 
scale) and then the perceived effect of each of these in making the behaviour 
easy or difficult to perform (bipolar scale difficult to easy scored -3 to +3) 
Not applicable 
 I’m unsure of the value of the item about readiness (page 6) or descriptive 
norms (page 6). 
okay 
 I’m not sure if the reader’s comment about repetitiveness is for the panel of for 
respondents but I am uncomfortable with the label of “survey goons”. 
Changed wording 
PART C 
 I don’t think you can say that a “typical walking occasion” is at least ten minutes 
in duration. My typical walking duration may be 30 minutes if I do that each 
session! This is a limit we impose to try and get people not to count negligible 
walking eg going to the letterbox, around the house. 
I am actually imposing this for exactly that reason so I don’t exactly understand 
the problem. 
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 It is more typical to ask about frequency before duration as this helps 
respondents’ recall. 
I am thinking of taking out duration 
 In terms of “per week” do you have any interest in differentiating between 
week day and weekend behaviour? 
no 
 I think it is difficult to ask respondents to indicate the frequency of trips 
“motivated by a desire to protect the environment”.  If you want to ask this in 
regards to walking, I’d ask a more generic question somewhere else in the 
survey or provide other options as well eg to what extent is your walking 
motivated by environment, ease, no other option, etc…………as it is likely that 
many factors contribute to walking for transport, and environmental support is 
one that can’t be considered in isolation. 
I agree and have changed the format and meaning of this item. 
 See previous comment about assessing intention – could eg ask how strong is 
your intention to walk to get to and from places instead of drive a car? 
I am quite happy with how it is already 
 See previous comments about assessing attitudes, norms and perceived control. 
 Nice list of possible outcomes for walking.  Could add in extra items to assess 
injury risk, meeting/spending time with people, get too 
hot/sweaty/uncomfortable, not feel safe generally (in addition to in relation to 
traffic), be bored, see the local area, feel unfit? 
Came from pilot so not going to change 
 Could ask about friends as a referent.  See previous comment about family. 
Consider this 
 Nice question about motor vehicle ownership 
 Have you considered other referent periods for the physical activity restrictions 
questions?  You could add in another question with a referent period similar to 
the one you use to assess behaviour so as to assess general health and acute 
health. 
A/A 
 See previous comments about questions on others’ influence. 
A/A 
 
PART D 
 Climate change questions : I’m unsure if this is a previously developed (so 
therefore little room to change) or your questionnaire.:  is “standard of living” 
meaningful to people?  “environmentally friendly actions” is very broad.  Some 
nice items here! 
 Environmental concern items.  I like the ones about air pollution etc as they can 
be linked back to your walking items.  I’m less sure of the ones about nuclear 
power.  I understand that you may be using this as a more general measure. 
 Achieving Significant Improvements in Environmental Quality.  I wonder if a 
yes/no item is sufficiently sensitive. 
 Environmentally conscious behaviour – nice items here. 
 
PART E 
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 Do you want to assess general health, and height and weight to derive BMI, 
which may relate to walking? 
No 
 Personally I don’t like the ant saying of “smell the end”. 
I have changed the wording on this 
 Awareness of actions/initiatives.  I wonder if this is sufficiently sensitive?  You 
could expand to be able to differentiate between hearing about, making 
enquiries, using, telling others etc. 
Could but won’t 
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Evan Raymond 
Coordinator Sustainability Services 
Strategic Direction and Sustainability 
Moreton Bay Regional Council 
 
Hi Lee-Ann 
  
Thanks for the opportunty to give you a few comments 
  
PART  A, Top of  Page 3 - This section asks for your local community - 
Should it be 'This section asks for your views on your local neighbourhood. ' 
Some of the questions could be toned down a bit.' I have very few friends in 
the neighbourhood' etc, 
fixed 
  
PART  A, Bottom of Page 3 
Please rate your level of knowledge in relation to Climate Change and its 
effect on the Environment 
Is your question about the effect of climate change on the environment - 
biodiversity/ coral reef etc or is it more about the impacts of climate change 
on society. 
Have altered knowledge questions but acknowledge that still not perfect 
  
From my understanding, the survey assumes that everyone is close to public 
transport and the barriers are perceived.  In some cases the barriers would 
be spatial.   
I will have to address this if I include participants from MBRC 
  
Also consider comparing costs of transport options, cost of fuel, peak oil - 
these may also influence people. 
There is simply not enough space to do this 
  
Green Behaviour LW46 - Could be broken into two sections - one is paying 
an environment group to do something on your behalf and the other requires 
you to actually do something yourself - Earth hour, tree planting.   There is a 
big difference. 
Would take up unnecessary space 
  
Might be good to number the questions 
done 
  
The rest of the questions look good. 
  
. 
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John Ridgway 
Senior Director – Office of Climate Change 
Department of Environment and Resource Management 
 
Lee-Anne 
  
I am a bit concerned that the emissions impact of the options could too trivial to focus on; 
especially when I know how much work you will be putting into this. 
  
Secondly I think that may be some of the patterns of cognitive dissonance that arise with 
difficult choices that may not be present when there are personal costs involved. 
  
The issue we will be facing in the future is how do we maintain support for action on climate 
change when it actually materially impacts on peoples lifestyle. 
  
On sustainability I wonder if a tight focus on climate change might make your task 
epistemologically simpler that’s all. 
  
Gratuitous advice continues in the attachment.   
John Ridgway  
Lee-Anne 
  
Sure happy to meet or talk on the phone. 
  
I may need more time to reflect to do your PhD journey justice. 
  
But happy to think out loud some time. 
  
I wonder how much knowledge of and beliefs about climate change are predictors –  
  
Compared to pre-existing values about individualism v collectivism.  
  
Why is it that the resistance to climate change is dividing along the old political lines? 
  
Then there is the question of rationality compared to superstition – belief in science or belief 
in gods creation. 
  
Interesting work on values called spiral dynamics is interesting.   
  
John Ridgway  
I had a meeting with John and we discussed a number of these issues.  In the end he 
can see where I am coming from but has pointed me towards a ‘batch’ of items that 
he would like to see included. 
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In addition to the above record, I spoke on phone to the individuals below: 
 
Paul Myors  
Senior Consultant | Demand Management  
EnergyAustralia | Level 16, 570 George St, Sydney, NSW 2000  
 
 
Anne Armansin 
Retail Energy Advisor 
Origin Energy Limited 
 
 
Both of these people indicated their belief that the target behaviours were 
appropriate. Anne suggested the different times for incandescent versus fluro. 
Both suggested energy behaviours were important if we can get ppl to change in 
large numbers. 
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APPENDIX C: MAIL SURVEY IMPLEMENTATION 
 
 
 
 
 
 
 
 
Ms Name 
56 Address 
SUBURB  QLD  4000 
 
12
th
 October 2009 
 
Dear Ms Name 
 
A week from now you will receive a request to fill out a survey for an important project 
being conducted at the Queensland University of Technology (QUT).  
 
The survey looks at how you feel about environmental issues and asks for your thoughts 
around climate change and sustainable living. The survey also asks about what actions you 
may already be taking to protect the environment. 
 
I am writing in advance because we have found many people like to know ahead of time that 
they will be contacted. The study is an important one that will give us vital information on 
residents’ views about the environment, climate change, and sustainable living in Brisbane. 
This information will be used to inform community leaders about issues that are important to 
you.  
 
Thank you very much for your time and consideration.  It’s only with the generous help of 
people like you that our research can be successful.  We will be enclosing a small token of 
our appreciation as a way of saying “thank you” for your help. 
 
Yours sincerely 
 
Lee-Ann Wilson 
PhD Scholar 
  
You and Your 
Environment 
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This Study has been approved by the QUT Human Research Ethics Committee 
(Ref. No. 0900000650). If you have any ethical concerns or complaints about 
this study, you may contact the QUT Research Ethics Officer on 3138 2340 or 
ethicscontact@qut.edu.au  
 
 
“The Australian Electoral Commission (AEC) has supplied name, address, 
gender, and age-range information for this medical research study in conformity 
with Item 2 of subsection 90B(4) of the Commonwealth Electoral Act 1918 and 
sub regulation 9(a) of the Electoral and Referendum Regulations 1940.  The 
information has been provided by the AEC on a confidential basis and may not 
be forwarded on or sold or otherwise disclosed or used for any purpose other 
than to contact participants for this medical research study”. 
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Ms Name 
11 Address 
ASPLEY  QLD  4034 
 
 
26
th
 October 2009 
 
 
Dear Ms Name 
 
Firstly, thank you very much for letting me know your new address. I am writing 
to ask your help with this survey about the environment, climate change, and 
sustainable living in Brisbane. The study is an important one that will give us vital 
information on residents’ views about the environment, climate change, and 
sustainable living in Brisbane. This information will be used to inform community 
leaders about issues that are important to you.  
 
A number of Brisbane residents have been randomly selected from the 
Australian Electoral Roll to complete the survey: you are one of these residents.  
 
Your participation is voluntary. Your answers are confidential and they will be 
used only as summaries where no individual’s answers can be identified. If you 
prefer not to participate, please let us know by returning the blank survey in the 
enclosed reply-paid envelope.   
 
We would be very grateful if you could fill in this survey and send it back to us as 
soon as possible. We have enclosed a small token of our appreciation as a way 
of saying “thank you” for your help. 
 
If you have any questions or comments about this survey, please give me a call 
on 3138 5883. 
 
Thank you very much for your help with this survey. 
 
Yours sincerely 
 
 
Lee-Ann Wilson 
PhD Scholar 
  
You and Your 
Environment 
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This Study has been approved by the QUT Human Research Ethics Committee 
(Ref. No.  0900000650). If you have any ethical concerns or complaints about 
this study, you may contact the QUT Research Ethics Officer on 3138 2340 or 
ethicscontact@qut.edu.au. 
 
 
 
 
“The Australian Electoral Commission (AEC) has supplied name, address, 
gender, and age-range information for this medical research study in conformity 
with Item 2 of subsection 90B(4) of the Commonwealth Electoral Act 1918 and 
sub regulation 9(a) of the Electoral and Referendum Regulations 1940.  The 
information has been provided by the AEC on a confidential basis and may not 
be forwarded on or sold or otherwise disclosed or used for any purpose other 
than to contact participants for this medical research study”. 
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You and Your 
Environment 
A survey by Queensland University of Technology 
This survey is printed on Enviro Paper 
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We greatly appreciate your help with this survey. 
Your answers are very important to us. 
 
 
 
 
 
 
Please remember: 
 
 There are no right or wrong answers; we just want to know what 
YOU think. 
 
 Tick ☑the boxes or circle a number    1    as required. 
 
 If you are unsure about an answer just take your best guess. 
 
 Your answers will be treated as strictly PRIVATE and 
CONFIDENTIAL. 
 
This means you can answer with complete 
confidence that no one will ever know it was 
you... 
 
 The return of the completed questionnaire is accepted as an 
indication of your consent to participate in this project. 
 
 
You and Your 
Environment 
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If you have any questions: 
Please call Lee-Ann Wilson on 3138 5883 or e-mail 
lm.wilson@qut.edu.au . 
 
 
Once you have completed the survey, please return it in the 
enclosed reply paid envelope (no stamps necessary).
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SECTION 1 - This section asks about you and your local 
community.  
 
1.1  To what extent do you agree or disagree with each statement   (tick ONE option 
on each line) 
 Strongly 
disagree 
Disagree Unsure Agree Strongly 
agree 
I feel quite similar to most people 
who live in this neighbourhood 
     
I DON’T care whether this 
neighbourhood does well 
     
If I feel like talking, I can generally 
find someone in this neighbourhood 
to talk to right away 
     
The police in this neighbourhood are 
generally friendly 
     
People here know they can get help 
from others in the neighbourhood if 
they are in trouble 
     
My friends in this neighbourhood are 
part of my everyday activities 
     
If I am upset about something 
personal, there is NO ONE in this 
neighbourhood to whom I can turn 
     
I have NO friends in this 
neighbourhood on whom I can 
depend 
     
If there were a serious problem in 
this neighbourhood, the people here 
could get together and solve it 
     
If someone does something good for 
this neighbourhood, that makes me 
feel good 
     
If I had an emergency, even people I 
do not know in this neighbourhood 
would be willing to help 
     
People in this neighbourhood are 
concerned about the environment 
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1.2  Please rate your level of knowledge about Climate Change   (circle ONE 
number) 
Very Poor 1 2 3 4 5 6 7 Excellent 
 
1.3  Please rate your level of knowledge about how to reduce your household 
greenhouse gas emissions . For example: recycling, using green energy    (circle 
ONE number) 
Very Poor 1 2 3 4 5 6 7 Excellent 
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SECTION 2 – This section asks about 
switching off lights when you leave a room. 
 
 
 
 
 
 
 
 
2.1  How regularly do you switch off lights when you leave a room?        (tick ONE 
of the boxes below) 
    Never       Rarely              Sometimes                  Often         Very often 
 
 
 
2.2  Over the next 4 weeks, I intend to switch off lights when I leave a room        
(circle ONE number) 
Strongly agree 1 2 3 4 5 6 7 
Strongly 
disagree 
 
 
 
2.3  For me to switch off lights when I leave a room would be  (circle ONE 
number on each line) 
Harmful 1 2 3 4 5 6 7 Beneficial 
Good 1 2 3 4 5 6 7 Bad 
Desirable 1 2 3 4 5 6 7 Undesirable 
 
 
 
2.4  How likely is it that the following would result if you were to switch off lights 
when you leave a room?   (please tick one option on each line) 
 
Extremely 
Unlikely 
Quite 
Unlikely 
Slightly 
Unlikely 
Neither 
likely or 
Unlikely 
Slightly 
Likely 
Quite 
Likely 
Extremely 
Likely 
My electricity 
bill would be 
lower 
       
I would reduce 
my carbon 
emissions 
       
It would be 
good for the 
environment 
       
Note: For incandescent lights this refers to switching off lights whenever you leave a room, even for a 
few minutes. For either the new compact fluros or traditional fluros, this refers to switching off lights if 
you are leaving a room for more than 15 minutes. If you are unsure about the type of lights you have, 
please assume you have incandescent lights. 
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I won’t have to 
replace light 
bulbs as often 
       
I would have to 
switch the light 
on again a few 
minutes later 
       
I would feel 
less safe with 
the lights out 
       
My home 
would feel 
colder 
       
I might 
stumble and 
fall in the 
darkness 
       
 
2.5  Most people who are important to me think that I should switch off lights 
when I leave a room    (circle ONE number) 
Definitely true 1 2 3 4 5 6 7 Definitely 
false 
 
 
2.6  The people in my life whose opinions I value would approve of my switching 
off lights when I leave a room (circle ONE number) 
Definitely true 1 2 3 4 5 6 7 Definitely 
false 
 
2.7  How likely is it that the following people/groups would THINK THAT YOU 
SHOULD switch off lights when you leave a room? (please tick one option on each 
line) 
 
Extremel
y Unlikely 
Quite 
Unlikel
y 
Slightly 
Unlikel
y 
Neither 
likely 
or 
Unlikel
y 
Slightl
y 
Likely 
Quite 
Likel
y 
Extremel
y Likely 
Environmentalist
s 
       
My family        
The government        
Electricity 
companies 
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2.8  For me to switch off lights when I leave a room would be  (circle 
ONE number) 
Impossible 1 2 3 4 5 6 7 Possible 
 
2.9  If I wanted to I could switch off lights when I leave a room   (circle 
ONE number) 
Definitely true 1 2 3 4 5 6 7 Definitely false 
 
2.10  It is mostly up to me whether or not I switch off lights when I leave a room         
(circle ONE number) 
Strongly agree 1 2 3 4 5 6 7 
Strongly 
disagree 
 
2.11  It is important to switch off lights when I leave a room, for environmental 
reasons  
(circle ONE number) 
Strongly agree 1 2 3 4 5 6 7 
Strongly 
disagree 
 
2.12  I feel confident that if I decided that, from today onwards, I will switch off 
lights when I leave a room, I would succeed (circle ONE number) 
Strongly agree 1 2 3 4 5 6 7 
Strongly 
disagree 
 
2.13  I am ready, from today onwards, to switch off lights when I leave a room      
(circle ONE number) 
Strongly agree 1 2 3 4 5 6 7 
Strongly 
disagree 
 
2.14  How likely is it that the following factors would INFLUENCE YOUR DECISION 
to switch off lights when you leave a room? (please tick one option on each line) 
 
Extremely 
Unlikely 
Quite 
Unlikely 
Slightly 
Unlikely 
Neither 
likely or 
Unlikely 
Slightly 
Likely 
Quite 
Likely 
Extremely 
Likely 
My friends 
telling me I 
should 
       
If I were trying 
to save money 
       
Being 
reminded 
       
If it was 
inconvenient  
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Household 
members who 
are afraid of 
the dark 
       
A desire to be 
in a well lit 
environment 
       
 
The following two questions may seem a little unusual; however, we are just after 
your best guess. 
 
2.15  About how regularly do you think that your closest friend would switch off 
lights when they leave a room? 
    Never       Rarely              Sometimes                  Often        Very Often 
 
 
 
2.16  On average, about how regularly do you think that your neighbours would 
switch off lights when they leave a room?  
    Never       Rarely              Sometimes                  Often         Very often 
 
 
 
Do some of these Questions seem repetitive to you?  
hmmm... Hey, you’re right!  Oh well, there must be a good reason.
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SECTION 3 – This section asks about walking for transport 
rather than using a car (includes walking to public transport) 
 
 
 
 
 
 
 
 
 
3.1  On average, how many times per week do you walk for transport, 
for at least 10 minutes, to get to or from places? 
 
And 
 
3.2  If you DO walk for transport, to what extent have you been motivated by a 
desire to protect the environment?  (Please circle ONE number if you walk for 
transport) 
 
Not at all 1 2 3 4 5 6 7 Completely 
 
3.3  I intend to walk for transport on at least two occasions per week over the 
next 4 weeks                (circle ONE number) 
Extremely 
unlikely 
1 2 3 4 5 6 7 
Extremely 
likely 
 
 
3.4  For me to walk for transport on at least two occasions per week would be  
(circle ONE number on each line) 
Harmful 1 2 3 4 5 6 7 Beneficial 
Good 1 2 3 4 5 6 7 Bad 
Enjoyable 
1 2 3 4 5 6 7 
Un-
enjoyable 
 
3.5  Most people who are important to me think that I should walk for transport 
on at least two occasions per week  (circle ONE number) 
Definitely True 1 2 3 4 5 6 7 Definitely 
False 
 
3.6  The people in my life whose opinions I value would approve of my walking 
for transport on at least two occasions per week (circle ONE number)  
Definitely True 1 2 3 4 5 6 7 Definitely 
False 
Write in Number 
 If NONE 
please 
write 0 
Note: This is not about walking that is purely for exercise or leisure. Rather, it is about walking to 
get to or from places, where you might otherwise use a car. A typical walking occasion would be at 
least 10 minutes in duration 
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3.7  How likely is it that the following would result if you were to walk for transport 
on at least two occasions per week?   (please tick one option on each line) 
 
Extremely 
Unlikely 
Quite 
Unlikely 
Slightly 
Unlikely 
Neither 
likely or 
Unlikely 
Slightly 
Likely 
Quite 
Likely 
Extremely 
Likely 
I would reduce my 
carbon emissions 
       
It would be good 
for the 
environment 
       
I would be 
attacked by dogs 
or birds 
       
I would have more 
energy 
       
It would take too 
much time 
       
I would save 
money 
       
I would be happier        
I would not be 
safe in the traffic 
       
I would risk getting 
skin cancer 
       
It would be 
inconvenient 
       
I would be good 
for my health 
       
It would be a good 
way to relieve 
stress 
       
I would get too 
tired 
       
The weather 
would make it 
difficult 
       
I would get to 
know my local 
community 
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3.8  How likely is it that the following people/groups would THINK THAT YOU 
SHOULD walk for transport on at least two occasions per week?  (please tick one 
option on each line) 
 
Extremely 
Unlikely 
Quite 
Unlikely 
Slightly 
Unlikely 
Neither 
likely or 
Unlikely 
Slightly 
Likely 
Quite 
Likely 
Extremely 
Likely 
My family        
Environmentalists        
The Government        
My doctor        
The National 
Heart  Foundation 
       
 
 
3.9  For me to walk for transport on at least two occasions per week would be     
(circle ONE number) 
Impossible 1 2 3 4 5 6 7 Possible 
 
 
3.10  If I wanted to I could walk for transport on at least two occasions per week     
(circle ONE number) 
Definitely true 1 2 3 4 5 6 7 Definitely false 
 
3.11  It is mostly up to me whether or not I walk for transport on at least two 
occasions per week (circle ONE number) 
Strongly agree 1 2 3 4 5 6 7 
Strongly 
disagree 
 
 
3.12  How likely is it that the following factors would INFLUENCE YOUR DECISION 
to walk for transport on at least two occasions per week? (please tick one option on 
each line) 
 
Extremely 
Unlikely 
Quite 
Unlikely 
Slightly 
Unlikely 
Neither 
likely or 
Unlikely 
Slightly 
Likely 
Quite 
Likely 
Extremely 
Likely 
If there was a 
shower at my 
destination 
       
If there was a safe 
route 
       
If I did not have a 
car 
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If I were more fit        
If my destination 
was close by 
       
If there was better 
public transport 
       
If I had the time        
If I was more 
motivated 
       
If the weather was 
bad 
       
 
 
3.13  It is important to increase my use of walking for transport for environmental 
reasons (circle ONE number) 
Strongly agree 1 2 3 4 5 6 7 
Strongly 
disagree 
 
3.14  I feel confident that if I decided that, from today onwards, I will increase my 
walking for transport, I would succeed    (circle ONE number) 
Strongly agree 1 2 3 4 5 6 7 
Strongly 
disagree 
 
3.15  I am ready, from today onwards, to increase my walking for transport  (circle 
ONE number) 
Strongly agree 1 2 3 4 5 6 7 
Strongly 
disagree 
 
 
3.16  Do you have a motor vehicle available for your personal use? 
   Yes, always    Yes, sometimes         No                   Do not drive           
 
 
 
 
3.17  On most weekdays (Monday to Friday), which type of transport do you 
MAINLY use to get to and from places?    (please tick the main one) 
Public Transport Car or Motorcycle       Walk  Bicycle        Other       
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3.18  In the past year, how often has your health restricted you from doing 
physical activity? 
   None  of     A little of         Some of               Most of      All of 
   the time  the time         the time               the time     the time             
 
 
 
 
 
The following two questions may seem a little unusual; however, we are just after 
your best guess. 
 
 
3.19  About how many times per week do you think that your 
closest friend would walk for transport, for at least 10 
minutes, to get to or from places? 
 
 
 
 
3.20  About how many times per week do you think that your 
neighbours would walk for transport, for at least 10 minutes, 
to get to or from places? 
 
 
 
 
 
Great Work! You’ve done the hard yards. Now the end is in sight.      
Write in Number 
 If NONE 
please 
write 0 
Write in Number 
 If NONE 
please 
write 0 
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SECTION 4 - This section asks for your personal opinions 
about climate change and your environment.  
 
4.1  To what extent do you agree or disagree with each of the following 
statements? 
 Strongly 
disagree 
Disagree Unsure Agree Strongly 
agree 
It’s my moral responsibility to do my part to limit climate 
change 
     
Every individual is responsible for protecting the 
environment 
     
I am not the main cause of climate change so I should 
not have to change my behaviour 
     
I feel sad that my natural environment (where I live) is 
changing due to global warming 
     
I am willing to pay much higher prices in order to 
protect the natural environment 
     
I am willing to pay much higher taxes in order to protect 
the natural environment 
     
I am willing to bear a reduced standard of living in order 
to protect the natural environment 
     
I am willing to bear some inconvenience in order to 
protect the natural environment 
     
It is just too difficult for someone like me to do much 
about the environment 
     
I can protect the environment by engaging in 
environmentally friendly actions 
     
People worry too much about human progress harming 
the environment 
     
It’s okay to do some things that are bad for the 
environment because I protect the environment in other 
ways 
     
The government and advertisers do not have any right 
to dictate the amount of energy I consume 
     
Almost everything we do in modern life harms the 
environment 
     
We worry too much about the future of the environment 
and not enough about prices and jobs today 
     
Being involved in combating Climate Change is 
important to me 
     
I think of myself as a ‘green consumer’      
I think of myself as someone who is very concerned 
with environmental issues 
     
Many of the claims about environmental threats are 
exaggerated 
     
It is too difficult for me to change my behaviour      
4.2  In the past year have you participated in any of the following activities? 
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 Yes No 
Commenced or continued membership of an environmental 
organisation 
  
Signed a petition to protect the environment   
Participated in a green activity (e.g. Clean-up Australia Day, 
Greening Australia) 
  
Donated to green groups   
Earth Hour   
 
 
4.3  Please indicate your level of concern? (please tick one option on each line) 
 Extremely Very Somewhat 
Not 
Very 
Not at all 
How concerned are you about climate 
change? 
     
How likely do you think it is that each of the 
following will occur during the next 50 years 
due to climate change? 
 
Worldwide, many people’s standard of 
living will decrease 
     
Worldwide water shortages will occur      
Increased rates of serious disease 
worldwide 
     
My standard of living will decrease      
Water shortages will occur where I live      
My chance of getting a serious disease 
will increase 
     
How serious of a threat do you believe climate 
change is to non-human nature? 
     
How serious are the current impacts of 
climate change? 
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4.4  Do you believe the following actions will be necessary to achieve significant 
improvements in environmental quality?   (please tick one option on each line) 
 Yes No Unsure 
Government legislation and regulation    
Communities working together    
Personal lifestyle changes    
Radical restructuring of society    
A carbon emissions trading scheme    
 
4.5  To what extent do you perform the following actions?   (tick one option per line)   
 Always Often Sometimes Rarely Never Doesn’t apply 
I try to use unbleached paper where 
possible. 
 
 
 
 
  
I choose products made of recycled 
material whenever possible. 
 
 
 
 
  
I avoid products with a lot of 
unnecessary packaging. 
 
 
 
 
  
I avoid chlorine-based cleaning 
products. 
 
 
 
 
  
I repair things that are broken rather 
than buy new. 
 
 
 
 
  
I avoid disposable products.       
I donate or re-sell used clothing or 
household items. 
 
 
 
 
  
I avoid using a car for environmental 
reasons. 
 
 
 
 
  
I avoid using toxic products in my 
garden/yard. 
 
 
 
 
  
I try to buy fruit and vegetables that 
are grown without the use of 
herbicides, pesticides, or chemicals. 
 
 
 
 
  
I make compost out of household 
waste. 
 
 
 
 
  
I gather problem waste and take it to 
special disposal sites. 
 
 
 
 
  
I sort household waste for recycling.       
I store and use rain water in the home 
and/or garden 
 
 
 
 
  
I make use of grey water       
I pay for/Use energy from green 
sources  
 
 
 
 
  
I limit my consumption of red meat for 
environmental reasons 
 
 
 
 
  
I replace old-fashioned incandescent 
lights with compact fluros 
 
 
 
 
  
I switch off unused appliances at the 
wall 
 
 
 
 
  
I hang my washing to dry in the sun       
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SECTION 5 – About You 
5.1  What is your date of birth     
(e.g. 23 / 5 / 1971)? 
Day Month Year 
 
 
5.2  What is your Gender? (please tick ONE  box) 
Male Female 
 
5.3  Which ONE of the following best describes your current living arrangement? 
(Please tick ONE box only) 
 
Living alone with no children 
Single parent living with one or more children 
Single and living with friends or relatives 
Couple (married or defacto) living with no children 
Couple (married or defacto) living with one or more children 
Other 
 
5.4  What is the highest educational qualification you have completed?  
(Please tick ONE box only) 
 
Bachelor’s degree or higher  
Diploma/Associate diploma  
Certificate (trade/business) 
Year 12 (Senior/6
th
 form) 
Year 11 or less 
Other: (please describe)   _____________________________ 
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5.5  Please add up the amount of BEFORE-TAX annual income received by ALL members 
of your household, and circle the response that comes closest to this number. (Please tick 
ONE box only) 
 
$0 - $25,999 
$26,000 - $41,599 
$41,600 - $51,999 
$52,000 - $72,799 
$72,800 - $129,999 
$130,000 pa or more 
Don’t know 
Don’t want to answer this  
5.6  Which ONE of the following best describes your current employment situation? 
(Please tick ONE box only) 
 
Full time paid work in a job, business or profession 
Part time paid work in a job, business or profession 
Casual paid work in a job, business or profession 
Work without pay in a family or other business 
Home duties not looking for work 
Unemployed looking for work 
Retired 
Permanently unable to work 
Student 
Other (please specify) _________________________ 
 
             So close, I can feel 
it.   
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5.7  How many people in total live in your household?     
 (Please include yourself, partner, children, and/or anyone else living with you) 
 
 
 
5.8  How many children do you currently have living in your care (either full-
time or part-time)?   Please provide the number for each age group. 
 
  Number  Number  Number     Number Number 
  0-12  1-5  6-12     13-17  18 or 
None  months  years  Years     Years  More 
 
 
 
 
 
5.9  Finally, please indicate whether or not you are aware of the following 
Actions/Initiatives   
 Yes No 
Climate Smart Home Service   
7 Day Carbon Challenge   
Rebates for Solar Power and Hot Water   
The Carbon Emissions Trading Scheme   
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Thank you very much 
for your participation in this study. 
 
 
 
We will be contacting you again in approximately 4 weeks 
time to ask just four more questions.  
 
If you are happy for us to contact you by phone in 4 
weeks time, rather than by post, please provide your 
contact phone number and a preferred time below. 
 
First Name 
 
Phone   
  
 
Day/Time 
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Ms Name 
5 Address 
GRIFFIN QLD 4503 
 
 
 
 
 
16
th
 November 2009 
 
 
Dear Ms Name 
 
Three weeks ago we sent you a survey asking about you and your environment. 
To the best of our knowledge, we have not yet received your response.   
 
We are writing to you again because your survey answers are important and will 
help ensure our results are accurate.  Your participation is very important to us 
as it will provide valuable feedback about how you are addressing issues such 
as climate change and sustainability in your life.   
 
We would be very grateful if you could fill in this survey and send it back to us as 
soon as possible.  I have enclosed another copy of the survey with this letter.   
 
Your participation is voluntary. Your answers are confidential and they will be 
used only as summaries where no individual’s answers can be identified. If you 
prefer not to participate, please let us know by returning the blank survey in the 
enclosed reply-paid envelope.   
 
If you have any questions or comments about this survey, please give me a call 
on 3138 5883. 
 
Thank you very much for your help with this survey. 
 
Yours sincerely 
 
 
 
 
 
Lee-Ann Wilson 
PhD Scholar 
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To whom it may concern, 
My name is Associate Professor Gavin Turrell and I am the PhD supervisor for Lee-
Ann Wilson, who is the student conducting this research. 
Unfortunately, we have so far received a very poor response rate for this study and it 
would be a great help to us if you could complete and return the enclosed 
replacement survey. We understand that your time is precious and greatly appreciate 
your assistance. 
We would welcome any comments you may like to include regarding what you 
thought about the survey, or how you feel about the topic in general. 
Many thanks in advance, 
 
 
Gavin Turrell 
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Ms Name 
22 Address 
BRENDALE QLD 4500 
 
18
th
 December 2009 
 
Dear Ms Name  
 
Four weeks ago you completed a survey which asked about the 
environment, climate change, and sustainable living.  
 
We greatly appreciated your participation. 
 
This is just a quick follow up survey.  
 
Your answers are very important, and will help us to plan for 
Brisbane’s future. 
 
Please remember that there are no right or wrong answers and 
that your answers will be treated as strictly PRIVATE and 
CONFIDENTIAL. Your responses to this survey will be linked to 
your previous survey through the ID number that can be found on 
the bottom right hand corner of the survey. 
 
If you have any questions please call me, Lee-Ann Wilson, on 
3138 5883 or e-mail lm.wilson@qut.edu.au  
 
 
Once you have completed the survey, please return it in the 
enclosed reply paid envelope (no stamps necessary). 
 
 
Yours sincerely 
 
 
Lee-Ann Wilson 
PhD Scholar 
You and Your 
Environment 
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This Study has been approved by the QUT Human Research Ethics Committee 
(Ref. No. 0900000650). If you have any ethical concerns or complaints about 
this study, you may contact the QUT Research Ethics Officer on 3138 2340 or 
ethicscontact@qut.edu.au. 
 
 
 
“The Australian Electoral Commission (AEC) has supplied name, address, 
gender, and age-range information for this medical research study in conformity 
with Item 2 of subsection 90B(4) of the Commonwealth Electoral Act 1918 and 
sub regulation 9(a) of the Electoral and Referendum Regulations 1940.  The 
information has been provided by the AEC on a confidential basis and may not 
be forwarded on or sold or otherwise disclosed or used for any purpose other 
than to contact participants for this medical research study”. 
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Over the past 4 WEEKS, on average, how many times per 
week have you walked continuously, for at least 10 
minutes, to get to or from places? 
 
And 
 
 
If you have walked for transport, to what extent have you been motivated by a 
desire to protect the environment?  (Please circle ONE number if you walk for 
transport) 
 
Not at all 1 2 3 4 5 6 7 Completely 
 
 
 
 
 
 
 
 
 
Over the past 4 weeks, how regularly would you say that you have 
switched off lights when you left a room?   (please tick ONE box) 
  Never       Rarely              Sometimes       Often     Very often 
 
 
 
 
 
 
That’s it!  
   
Please just return this sheet in the reply 
paid envelope supplied 
 
Write in Number 
 If NONE 
please 
write 0 
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Thank you very much for your participation in this study.  
If you would like to receive feedback about the outcomes of this research 
please provide an email or preferred postal address below. 
 
Email   
 
Postal 
Address 
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APPENDIX D: INTERNET PILOT QUESTIONNAIRE 
 
8 participants have informed this TPB based pilot study 
The responses below represent a summary of the responses, with the most frequent 
responses listed. 
 
Switching off unused appliances at the wall 
Almost any product with an external power supply will draw power continuously. 
Sometimes there is no obvious sign of continuous power consumption.  
Common appliances include: televisions, DVD players, video game consoles, cordless 
telephones, microwave ovens, power adapters for portable devices (mobile phones, 
laptops), any appliance which does not have an “off” switch. 
   
What do you believe are the advantages to switching off unused appliances at the 
wall?  
Saving money, Save the environment, Saving power, Protect appliances from power 
surges, longer life of the electrical appliance. To reduce greenhouse gases 
 
What do you believe are the disadvantages to switching off unused appliances at the 
wall?  
Having to switch back on again and reset clocks, channels etc, Inconvenience, 
Finding the power point behind larger appliances. Remembering to turn them on at 
the wall when you want to use it, Less convenience. No remotes, no clocks, no timers 
etc. Hard to access switches sometimes – so inconvenient, Takes more time… 
valuable seconds…   
Are there any individuals or groups who would approve of your switching off unused 
appliances at the wall?  
Everyone who wants to save the world, Greenies, myself, anyone with any brains 
The Greens and all environmental groups, conservationists, Parents, Relatives and 
such. People who are trying to save the world / environment. People who want to 
conserve energy and not waste electricity. Generally people interested in saving $$ or 
energy Environmentalists 
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Are there any individuals or groups who would disapprove of your switching off 
unused appliances at the wall?  
The power supply company Power companies – lack of revenue Children who are 
not used to things being turned off at the wall 
What factors or circumstances would enable you to switch off unused appliances at 
the wall?  
If switches were at a more convenient place e.g. on the machine, appliance or if you 
didn't have to reset information clocks, stations Being able to reach the switches 
easily, Just have to get off my bum and turn them off. Easy access to wall plugs. If 
we go away of holidays for a period of time or if we hardly ever use it, then we will 
turn it off at the wall. Organization of furniture to allow access to the power sockets. 
Something that can be reset more easily or something that doesn’t need resetting 
 
What factors or circumstances would make it difficult or impossible for you to 
switch off unused appliances at the wall?  
Things hard wired into the house. Being unable to reach the wall switches If there is 
difficulty reaching the power point (eg: behind large TV units for example). Using 
remotes. Complex cabling arrangements behind devices. Computers in standby. An 
item that you use regularly and not wanting to be having to turn it on and off at the 
wall all the time. Possibly young children unable to turn them on themselves and 
needing/wanting to use an appliance. The fact that you’ve got to reset the appliances 
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Providing your own reusable shopping bags when you go shopping (e.g. green 
bags) 
  
What do you believe are the advantages to providing your own reusable shopping 
bags when you shop?  
less plastic to pollute environment, less plastic having to be produced. Save 
resources. keep plastic bags out of the sea and waterways, thus protecting the animals 
from getting tangled in them or choking on them. Saves the supermarkets money. 
          Limits plastic bags hanging around unused in a cupboard at my place Easier to 
carry Environmentally friendly   
What do you believe are the disadvantages to providing your own reusable shopping 
bags when you shop?  
never remembering to take them, but then I normally just grab an empty box (if at 
aldi). Woolworths makes it hard, no empty boxes - but would not work there 
anyway. Having to carry a pile of bags around with you. The ease of just going 
shopping without having to remember the bags. Nothing to use for rubbish bags. 
Sometimes I need plastic bags for bins or cat litter. Expense – got to buy them.  
Are there any individuals or groups who would approve of your providing your own 
reusable shopping bags when you shop?  
save the planet people. Most people who’ve thought about the issues. The people 
who sell plastic rubbish bags, as I won’t have any plastic shopping bags to recycle. 
The reusable bag manufacturers. Environmental groups and some government 
departments. conservationists A: People who are against plastic bags and helping to 
save the Environment. Greens. Environmentalists and the Shopping Centre (who 
have to purchase the plastic bags) 
Are there any individuals or groups who would disapprove of your providing your 
own reusable shopping bags when you shop?  
companies who make money producing/ supplying plastic bags 
What factors or circumstances would enable you to provide your own reusable 
shopping bags when you shop?  
They are very widely available now. Just remembering to take them with me when I 
go shopping. Remembering to get them out of the car.Free rubbish bags. Free 
reusable shopping bags. some way to remember them easily. The price of them or if 
they charged you for plastic bags. Leaving them in the car so I don’t forget to take 
them to the shops  Make them free and provide them more readily when we go to the 
shops 
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What factors or circumstances would make it difficult or impossible for you to 
provide your own reusable shopping bags when you shop?  
not in a habit of taking them along. Laziness, can’t be bothered looking for the 
reusable bags. Nothing they are reasonably priced, I just have to remember to keep 
them in my car and to take them in with me. None as they live in the cars I walk 
home via the shops. I never have reusable bags with me and walking home and 
driving back would somewhat defeat the purpose. The cost being too great. 
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APPENDIX E: INTERNET SURVEY 
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APPENDIX F: REGRESSION ANALYSES FROM MBRC REPORT 
Correlation Table for Variables Predicting Environmentally Friendly 
Behaviour 
Table A1.     Pearson’s correlation coefficients for variables 
predicting environmentally friendly behaviour across the whole 
sample. 
 Variable 1 2 3 4 5 
1. Behaviour -- -.37 .39 .36 -.38 
2. Knowledge  -- -.08 -.18 .15 
3. Concern about 
Climate Change 
  -- .49 -.41 
4. Environmental 
Altruism 
   -- -.44 
5. Willingness to 
Sacrifice 
    -- 
 
Regression Analyses Predicting Environmentally Friendly Behaviour 
Table A2.  Summary of regression analysis for knowledge and 
environmentally friendly behaviour. 
Variable N B SE(B) Β T Sig. (p) R2 
MBRC        
Knowledge 472 .210 .022 .398 9.393 .000 .158 
All        
Knowledge 1115 .205 .015 .370 13.301 .000 .137 
 
Table A3.  Summary of regression analysis for concern about 
climate change and environmentally friendly behaviour. 
Variable N B SE(B) β T Sig. (p) R2 
MBRC        
Concern about Climate 
Change 
479 .264 .034 .335 7.77 .000 .112 
All        
Concern about Climate 1123 .321 .023 .392 14.252 .000 .153 
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Change 
Table A4.  Summary of regression analysis for scepticism about 
climate change and environmentally friendly behaviour. 
Variable N B SE(B) β T Sig. (p) R2 
MBRC        
Scepticism 478 -.115 .024 -.212 -4.735 .000 .045 
All        
Scepticism 1119 -.148 .016 -.262 -9.074 .000 .069 
 
 
Table A5.  Summary of regression analysis for altruism and 
environmentally friendly behaviour. 
Variable N B SE(B) β T Sig. (p) R2 
MBRC        
Environmental Altruism 478 .219 .032 .298 6.805 .000 .089 
All        
Environmental Altruism 1118 .257 .020 .355 12.686 .000 .126 
 
Table A6.  Summary of regression analysis for willingness to 
sacrifice and environmentally friendly behaviour. 
Variable N B SE(B) β T Sig. (p) R2 
MBRC        
Willingness to Sacrifice 478 .211 .032 .288 6.569 .000 .083 
All        
Willingness to Sacrifice 1119 .272 .020 .381 13.758 .000 .145 
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Table A7. Summary of regression analysis for knowledge, concern 
about climate change, environmental altruism and willingness to 
sacrifice, predicting environmentally friendly behaviour. 
Variable N B SE(B) β T Sig. (p) R2 
MBRC 472      .284 
Knowledge  .196 .021 .370 9.362 .000  
Concern about Climate 
Change 
 .168 .036 .213 4.600 .000  
Environmental Altruism  .068 .034 .092 1.982 .048  
Willingness to Sacrifice  .099 .033 .136 3.023 .003  
All 1107      .311 
Knowledge  .167 .014 .301 11.787 .000  
Concern about Climate 
Change 
 .188 .025 .230 7.672 .000  
Environmental Altruism  .078 .022 .107 3.506 .000  
Willingness to Sacrifice  .136 .021 .190 6.563 .000  
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APPENDIX G: PERSONAL PROJECT EXPERIENCE 
 
The inclusion of this chapter was prompted by a number of personal 
behavioural changes that relate to both the objectives of the project and to broader 
issues associated with environmental sustainability. Essentially, a number of survey 
participants sent in letters, or left comments on their survey, suggesting that simply 
being involved in the study had prompted them to change their behaviour. I, too, 
have been influenced simply through my exposure to this topic area and that 
exposure has shaped my research experience and the development of the project. For 
example, it became increasingly important to me that I identify and pursue practical 
applications for the research findings. Matahma Gandhi said we must ‘be the change 
we want to see’. That is the very philosophy I have taken with me along this PhD 
journey. Before beginning this project I always thought of myself as a bit of a tree 
hugging hippie. It turns out I was more of a dabbler. At the outset and by way of a 
caveat, I wish to let the reader know that it is my intention to use more of a colloquial 
or conversational style in this chapter, as this chapter is somewhat of a personal 
reflection on my PhD journey. 
While, as scholars, we all try to be as impartial as possible, it is inevitable that 
our personal prejudices, opinions, knowledge bases and preferences are reflected in 
our work, at least for those of us who work in the social sciences. It is because I was 
raised to have a reverence for the Earth and because I was concerned about the 
impact we have on the environment, and the impact our damaged environment was 
having on the health of those I loved, that I chose to pursue a research project 
exploring the predictors of environmentally friendly behaviour.  
The following quote is from the article Just so much and no more by Donella 
Meadows (2001): 
Rejoice! You have been born into a world of self-maintaining abundance and 
incredible beauty. Feel it, taste it, be amazed by it. If you stop your struggle and lift 
your eyes long enough to see Earth's wonders, to play and dance with the glories 
around you, you will discover what you really need. It isn't that much.  
 Appendices 420 
420 
Meadows (1941-2001) was a pioneering environmental scientist and, like 
current scientists, she suggested that most of us are too caught up in a consumer 
based lifestyle. 
My aim has not been to provide evidence of anthropogenic climate change or 
to prove that we are damaging our own health by the way we treat our planet, I have 
not been in danger of cherry picking findings, I only set out to discover which types 
of beliefs are more likely to predict environmentally friendly behaviour, in the hope 
that the findings can be used to increase such behaviour. 
In this chapter I will begin by describing my life before the project, including 
the structure of my family, my relationship with the environment, my research and 
work. Next, I will outline the personal journey I took, as it related to my PhD work; 
specifically, how the focus of my project impacted on my life, and on the life of 
those around me. Finally, I will describe my situation today. It is up to the reader to 
decide the value of this reflection. I can only observe that my conscience required 
changes of me when I started asking about our relationship with the environment, 
and that many of the participants in my research reported that just being asked a few 
questions about their actions, caused them to pause, think and then change their 
behaviour. I would be dishonest if I said I don’t hope that my readers will take a 
moment to assess the impact that they, too, are having on our planet. 
My Life Before 
I recall sitting in Gavin’s office, he had asked me quite a number of times 
about what I planned to do with my PhD and I had been wavering between two 
choices. The ‘other’ choice was to expand upon my Honours research under the 
supervision of a professor from the University of Queensland. I would be exploring 
the degree to which complementary and alternative therapies are prescribed or 
recommended, by allopathic providers, for the treatment of older Australians. It was 
politics that made it easy, or necessary, to say no to that offer. Besides, I had a nice 
comfy spot at QUT and a nice friendly supervisor just waiting for me to get the ball 
rolling. The topic I had decided on with Gavin had very little to do with my Honours 
research. This project was going to be about the environment and health.  The 
particular meeting I recall was just after I had made my decision. We sat down across 
his desk and started to nut out what such a project might look like. As usual, I took 
 Appendices 421 
421 
liberties, grabbing a pen and drawing all over his desk pad. I was excited because this 
was a topic I could be passionate about. 
When I was a kid my mum always had a big vegetable garden. She had come 
from a farming background and believed strongly in self-sufficiently. I don’t 
remember her reading to me but I have very clear memories of her with a trowel in 
her hand. Also, our family didn’t have a lot of money; my sister and I were never 
allowed to join any organised sports, but for leisure we would go hiking in the local 
New Zealand bush. I strongly objected to wearing shoes unless absolutely necessary. 
I loved to roll sideways down big grassy hills and I could walk on my hands all over 
our back yard. I wasn’t sporty but I was definitely outdoorsy. Unfortunately, as we 
had moved from New Zealand to Australia when I was 15, bare feet and rolling in 
the grass became less attractive (hard ground and biting ants). 
Starting my own family coincided with my mum being diagnosed with ovarian 
cancer at age 42. She was initially given just three months to live but she survived for 
seven more years, until 1999. These were difficult years and I spent many of them 
nursing mum and struggling with a young family. It was while she lived with us over 
this time that I caught her passion for growing my own food. At first I had a black 
thumb but eventually it became more a shade of muddy brown (I’m not sure it’ll ever 
be green). Mum was fairly certain that it was the farm chemicals she was exposed to 
when growing up that led to her cancer, especially as her mum had died of cancer at 
a similar age and all of her cousins had been diagnosed with either breast or ovarian 
cancer at some stage. She was passionate about avoiding chemicals but would never 
have paid the ‘over the top’ prices for organic produce. It was grow your own or go 
without. 
So there I was, in 2009, a product of lush New Zealand back yards, bush walks, 
home grown food, and the terror of cancer. I had three growing kids (Benjamin (14), 
Cassandra (13) and Nathan (11)) who had already put up with my demanding 
undergraduate and Honours journey. Several years earlier, my husband, James, and I 
had become foster carers and we now had three young boys in long term care with us 
(James, who is Autistic and has ADHD (4), Matthew (2) and Dylan (>1)). One of my 
senior colleagues made the comment that I had no business being at uni at all and, 
even though I was mortally offended, I’m not entirely sure she was wrong. In 
 Appendices 422 
422 
addition, my husband (technically my husband and I) had a home based business 
selling microfiber cleaning cloths. 
I had taken a year off my studies, following Honours, and had been working 
full time as a GIS analysis for the HABITAT project, which Gavin was heading up. 
This was giving me research experience, project management experience, GIS 
experience, writing experience and analytical experience. In fact, it was giving me so 
much experience that I was quite looking forward to the relatively relaxing life of a 
student again. 
The PhD Journey 
My PhD officially kicked off on the 16th of February, 2009. However, I had 
known what I would be doing since around November of 2008 and had already 
completed some preliminary research. By this start date, I had already changed some 
of my ways: rather than just being laughed at by my family, who considered me the 
wacko hippie of the family, I truly became aware of the issues. Suddenly, I cared 
which political party had the power, I was no longer interested in just buying the 
laundry powder that was most economical and I felt totally justified in 
telecommuting.  
I was spending a lot of time on a soap box but it turned out to be a good thing.  
I asked James to come with me to an eco-show that was happening at the R&A show 
grounds. First I discovered laundry balls (environmentally friendly ball thingos you 
could put in your washing machine). Then, half an hour later, James found these 
funky soap nut things. They had literally fallen of a tree and were all brown and 
wrinkly. I thought he might be the nut for wanting to give them a try.  He bought 
them home and after the first wash I found I had to give away all of our 15 or so 
boxes of laundry powder, along with the five packs of wash balls I had just bought. It 
wasn’t long before we restructured and renamed James’ business. We kept the 
microfiber but now the business name was Go Green at Home and we sold 
environmentally friendly products for the home.  Initially we just had two products, 
microfiber cloths and soap nuts. A few months later James started selling bamboo 
toothbrushes, and then the inventor of them sold him her entire business for the value 
of the stock on hand. Suddenly, and for the first time, we had a business that was 
turning over a profit and growing rapidly. Not only that but we were educating 
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people in sustainable living every day. Recently, we rebranded the products to 
MiEco. Our slogan is: My planet, My community, My family, MiEco. 
All the soapboxing didn’t just affect my husband, when Easter came around, 
Cassie wanted to opt out. She was thrilled when, instead of eggs, she received a card 
from the World Wildlife Fund to say that a chicken and a duck had been purchased 
for a family in Africa on her behalf. Last Easter it was water for a school. I joined the 
1 Million Women Campaign and worked at a cultural festival to recruit new 
members. Their goal is to inspire one million women to take practical action against 
climate change. I was invited to attend a breakfast at parliament house and took one 
of my colleagues with me. Apart from the splendid food, the keynote speakers were 
excellent and my friend joined the cause as well.  
In semester 1, 2009, I took a counselling unit from the Masters of Clinical 
Psychology course, with Esben. I learned more about working with people and about 
cognition and behaviour change. In Semester 2, 2009 I took an ATN LEAP Global 
Sustainability Course that was being offered to post graduate students. I enjoyed the 
course and was able to gain a much broader perspective on the ways in which 
humans and environments interact, as students from a wide range of disciplines came 
together online to discuss issues such as economics, town planning, politics and 
human behaviour. 
There were conferences; including the International Conference on Climate 
Change: Impacts and Responses, July 2010, where I had the experience of chairing 
several sessions, and  the Healthy Cities: Making Cities Liveable Conference in 
Noosa in mid-2011,where I found out that many local government officials were just 
as passionate about protecting the environment as I am. There were also green 
festivals. I have lost count of the number of green festivals I have attended and I have 
had the opportunity to chat to representatives of numerous eco-action oriented 
groups. I have changed my eating habits (less meat and more local produce), changed 
the types of clothes I wear (more bamboo and organic cotton), have planted more 
trees (some of which have actually survived) and have done more gardening (the 
dandelions are food). We’ve installed solar power and hot water to two houses (as we 
moved a little over a year ago) and switched to induction cooking. 
In Semester One of 2011, and again this year, I took a leave of absence from 
my PhD in order to coordinate and lecture PUB530 Health Education and Behaviour 
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Change. This has been an invaluable learning experience and I thoroughly enjoyed it. 
If I am able to, I would very much like to mix research and teaching for the rest of 
my career. 
In September, 2011 I attended the Ocean Adaptation Graduate School on the 
Sunshine Coast where I learned, among other things, that research should fill a need. 
I learned how to identify gaps in knowledge and then go and find someone who can 
actually use that information. I was glad that I had taken that approach, to some 
degree at the commencement of my project. The day I went back to university, 
following the graduate school, I was a guest speaker on radio station 4ZZZ, invited 
in to help market the upcoming Sustainable House Day, as we had offered our home 
as a venue. 
At the time of the Sustainable House day in 2011 I was still driving my very 
thirsty but lots of fun to drive Subaru Forrester. Just weeks ago; however, I traded it 
in for a Hybrid Camry – My 19 year old son complained that now I drive like a 
grandma – my daughter explained to him that it’s because I want approval from the 
car (It tracks my fuel economy and flashes “EXCELLENT EXCELLENT 
EXCELLENT” if I’ve driven well).  I love my new car and I have really loved this 
transition to a greener way of being. However, there have been challenges along the 
way. 
When I started my PhD I was recovering from a very bad case of Whooping 
Cough. It was many months before the horrible cough subsided and most of my work 
colleagues looked scared when I came near them (I don’t blame them). In August 
2010 my dad died suddenly and unexpectedly from a massive stroke (aged 64). Dad 
meant the world to me and the loss has been devastating. Losing dad spurred me into 
action to ask about the genetic disorder I had been told was the possible cause of all 
the cancer on my mums’ side of the family. My sister and I were tested and were 
found to be positive for BRCA 1. A few days before Christmas in 2010 my sister and 
I went in for matching surgeries to reduce the high possibility that we, too, would 
have to battle cancer in our 40’s. Again, the recovery time impacted on the progress 
of my PhD 
There has also been another battle we have been fighting during the entire 
course of my PhD; a battle for three little boys. I would need to write a whole PhD to 
outline everything that has occurred in this battle. There have been so many court 
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dates and visits from the Department of Child Safety (in its various incarnations); so 
many tears and fears and worries. Finally, in Late April of this year, we obtained 
guardianship of the three boys. Of course, the job of raising them has hardly begun, 
but at least now we all have some sense of belonging and permanence. More than 
ever, I am torn between my uni demands and my desire to be a better mother. 
My Life After 
Perhaps this section should not be called ‘My Live After’ as, clearly, my PhD 
journey is not over until this document is done and dusted, but the heading went well 
with the first heading ‘My Life Before’, so please forgive the minor inaccuracy.  
Also, the previous section probably already describes my life today. The eco parts of 
my life are all mixed up with the general parts of my life so I will just tell it like it is. 
We live on an acre and I have a big vege garden. It looks as though it is full of 
weeds, but I eat those too. I travel into work as little as possible and tend to hoard up 
in my bedroom and work with my laptop hugged in close to me; I worry that the 
radiation will give me cancer.  
James is up in the shed doing up the day’s orders for our eco business and 
Cassie, who is on Winter Break from uni, is watching Dylan (4). Ben left home last 
week to serve a mission for our church and the other boys are all at school. We take 
our solar power, solar hot water, induction cooking, hybrid car and no dryer 
completely for granted. We don’t  think it’s strange that we do all of our cleaning 
(windows, dogs, kids, floors) with little wrinkly brown husks from Himalayan 
berries, but sometimes people who are new to our lives do. I’ve just been asked if we 
can host the Sustainable House Day again and next week James heads off to Sydney 
to work at an eco-festival. Busy is an understatement. 
Does all this mean I now know all the answers for living sustainably?  
Unfortunately, no. I do know that many of the changes we make can represent a bit 
of a false economy; my new car will need to travel a lot of kilometres to justify the 
materials used to produce it. I still forget my green bags most of the time when I am 
out shopping and I still have way too much ‘stuff’. I know that ensuring the best 
possible future is not just about getting all my neighbours to walk more and use soap 
nuts in their washing machine. It is going to require both top down (governments) 
and bottom up (individuals) change. I believe that when individuals show they are 
prepared to make changes, governments are empowered to act decisively. It’s our job 
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as health educators to use all of the tools at our disposal to influence positive 
behaviour change, starting with ourselves.  
 
